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B iijujipaMMe Me/K/iyuapcuHoro i eo4>H3HqecKoro roAa 6o.ibiuoe MecTo 
ianHMaer ii3yqeHHe noAHpubix cuaiiiiii. ApKTHKa h 3Ha4HTeAbnaH qacTb Ah 
rapKTHKH noKpbiTU ceTbhj cTanuHH, (}>uTurpa(t)HpyK>iuHx necb He6ocB0A b oa 
HH H Te >Ke MOMeHTbl BpeMt'HH. MtlOIHe H3 3THX CTaHUHH C'TCTOHT Apyr OT APY 
ra Ha paccTuaimn 400 5(10 km h paenoAnateHbi ran, mo npn 6AarcnpHHT 

Hbix aTMoaJ)epiiwx nxviobhhx Ha AByx-ipex ciaHUHHX 6yAy> noAyqaTbCH (Jjoto 
rpa(|)HH oahhx h Tex ate ciijuimh, (|)HKCHpyK)inHe hx npoerpaHCTBeHHoe pac 
noAO>KeHHe. 

OAHOBpeMemio c (Jxrroc'beMKOH noA>ipnbix ciihhhh na p«Ae craHUHft 6y 
jam nj)OBOAini.i'H c'lieKTporpatjiHpoHaiiMo, iiafvHo/ieHne paAHOAOKauHOHHbix 
OTpa/Keimii or c'lmiiHif, ifioTorpatfiHweeKoe imiepeHHe apKocTefi h HeKOTopbie 
jpyrHe, OoMeo cneuna;n»iihie HUYieAOBaiimi. 

Cio it. uiHpuKan liporpaMMa HetvieMOBaium iioiuuortuAacb iiotOMy, hto 
H 3>4eHHO emiHHH liepCrieKTHBHO MAH lIOHHMaHHH (f)H3H4eCKOH CyiUHOCTH 
iipouecc ob u MOHoaftepe h n e.iytae yenexa up h B e act k co3AaHHio mctoaob 
iipomoaa ee eocTOiiiuiH iiaii ah/Kc oTKpoeT nyni aKTHBHoro B03AeAcTBHH qe- 
.TOBOKa Ha BepxHiie ivioit aT.vioapepu n ycAOBue pacnpocipaHeHHH b hhx pa 

JHOBOAH. 

npmtmiiiHa.ibiiafl oeHOBa kohctpvkuhh Kaxtep C-180 h C-180-S pa 3 
pafioiana hcxoah H3 onbua HcriOMbBOBainiH anaAorHMHbix npwSopoB b Myp 
viancKe 3HMOK) 1949—50 r.r., onHcanuoro b JloKAaAax AH CCCP t. 102, 
.V" 3, 1955 r. B 3Ty npnnmirinaAbHyio ocHOBy fibiAH BHeceHbi, oAHaKO, cyme- 
i TBemtbie ycoBepiiiencTBOBaiiHH. 

BMecTo BbinyKMoro aepnana b Kaxiepe C-180 npuMeHeHa aHaOeppa 
UHOHHaH KOMf)HHaHHB AB)’X C(f)epH4eCKHX 3tpKaA — BbUlVKAOro H BOTHyTO ■ 
ro, b pe3yALTaxe Hero, Bo-nepBhix, yAaMocb yMeHbmHTb KpyncoK pacceHHH* 
npaKTHqecKH ao ypoBHH onpeAeAHeMoro a66epaiiHBMH cse-rocHAbHoro ofrbeK 
THBa (jioTOKaMepbi h ciaAo nosTOMy ueAecoo6pa3HbiM npriMeHeHHe 35-mhaah 
MeTpOBOH KHHOn.ieHKIl; BO-BTOpbIX, B lipOMe>KyTKe MeJKAV 3epK3AaMH OKa3a- 
AOCb AeHCiBHTe.1bHOe H3o0paa<eHHe HeSoCBOAa, H 3TO AaAO B03MO>KHOCTb 
cKOHCTpyupoBaTb ciieKTpaAbtibiH npuOop C-180-S, coqeTaiomHH b ce6e pa 3 - 
peuiaiomyio cmiy meAeBoro cneKTporpacJia c MHHHMaAbHbiMH CBeionoiepHMH 
h 180-rpaAycHbiM yrAOBbiM oxBaioxi GeciueAeBoro cneKTporpatJia. 

ZIpyrilM npHHUHnHaAbHbIM yCOBCpiUeHCTBOBaHHeM ABAHeTCH KOMaHA 
Hblfi Iipn6op KaMephI C-180, KOHTpOAHpyeMhifi KOHTaKTHbJM XpOHOMCTpOM 0 
no3TOMy ofiecneqHBaiomHH b CAyqae HaAo6Hocrw BhicoKyto ToqnocTb CHHxpo 
uusauHH pa6otu Bcex eranuHH 
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2. OoTC'iipHCTaBKa 40 

npHAOJKeiine .V' I XapaKTepnwe HeHcnpaBitocTii 

ycTaHOBOK C-180 k C-180-S 4 

ripHAo>KeHne .No 2. IlepeqeHb o6o3naqeHHiii 

Ha HAAIOCTpaUHflX 4 b 

npHAoweHHe Vo 3 flepeqenb HAAKxrrpauHft 


KPATKAfl XAPAKTEPHCTHKA M OCHOBHblE ilAHHblE 
. KAMEP C-180 h C-180-s 

Ha3Ha«ieHHe C-180 m C-180-S 

06e KaMepu npeAHa3HaqeHbi aah HCcAeAOBaHHB noanpHux chhhhA 
3thmh npn6opaMH ocHameHa ceTb cobctckhx noAHpHbix rraHuuft bo bpcmb 
M oKAVHapoAHoro reo(|)H3H»iecKoro ro;ia (1957-1958 rr ). 

npHHUHn paOoTbi 

ripiinuHn pa 6 oibi KaMepu 3 aK.iioqaeTCH b cAe^yiouieM. .lyqw ot HeOec 
iioro CBOAa naAaioT Ha Bbinymioe afiemwecKoe 3 epKa.no. OTpa 3 HBiiiHCb ot 
H ero, ohh nonaAam na BornyToe cbopnqecroe nepKa no, pacnoAoweinioe Hail 
BhirtyicibiM. B (})OKyce Bepxnero ippKa.na ncviyqneTCH neiieTBHTeAbHoe H 3 o 6 pa 
«eHHe neOecHoro cnoja. 

B C-180 aio H3o6pa/Keime Henocpe ictbchho (boTorpacJjHpyeTCH 4 )0Tr ’ 
i<a>iepoH qepe.3 KO.i. T i;iMannoHHvio ahh.iv. 

B crieKTpa.’ibnoff Ka>.iepe C-180-S b iuockoctu iuo6pa)KenHH nocTaB 
ieHa me.ib, wax UHiiiaHCH b (jnmyce KOAAi'MPTopnoro oOxeKTHBa. napa.iAe.ib 
,{bifi nyiCK .iy*ieA riocjie KOAAH.vunopa nona/iaeT Ha AHcfc^paKUHOHHyio r>e 
iueTKy: no.iyqenHbift cneKTp 4)OTorpa<|)HpyeTCH ({jOTOKaMepofi. 

KaMepa C-180 HMeeT yroA 3peHHH 180° h no3BojiaeT hb oahom KaApp 
nojiyqaTb H3o6pa>KeHHe Bcero HeSocBOAa. BKAK>qaa ahhhkj ropH30HTa: OOuiHfi 
pha npuCopa noKa3aH Ha pwc. 1. 

CneKTpaAbHan KaMepa C-180-S poiboahct noAvqarb Ha Ka>KAuM chhm 
Ke cneKipa AyrH BepTHKaAa aahhoh 180° (BepTHKaAOM HaibiBaeTCH OoAbmofi 
Kpyr He6ecHoft c(})epbi, npoxoAHiuHH *iepe3 ABe Ana.MeTpa.'ibHO npOTHBonoAo>K- 
Hbie ToqKH ropn30HTa ii 3eHHT ) . FojiOBKa npnoopa noBopaqHBaeTCH aah 
ycraHOBKH meAH b ajo6om BepTHKa.ie. Ofimmi bha noitOopa noKa38H na 
pHC. 2. 

ynpaB.neHae pafioToii cfioroKaMepw — aBTOMaTHqecKorc AeftcTBHH c 
AHCTaHUHOHHbiM ynpaBAeHiieM, ocy mecTBA ne m w m ot KOMaHAHoro ripwOopa 
(pHC. 3), HaxoAHHietocn p jiaOopaTopnoM noMeui,eHHH h cBH3aHHoro c KaMe- 
pofi Miioro>KHALHb!M KaOe.iev. KoMaHAHbiH npHOop 3anyci<aeTCH KomaKTHbiM 
xpoHOMeTpoM 6-MX, as to mi* m no.iyceKVHAHbie 3aMbiKaHHH qepe3 5 cex 
(npeAycMOTpeHa T3K>Ke Bo3Mo>KHOcrb paOoTbi c o6biqHbiM oAHOceKyHAHbiM 
xpoHOMeTpoM) . KoMaHAHbiH npw6op (jpecneqimaeT oaho- hah a^chthmh 
H yTHyio nepHOAHqnocTb .noBTopeHHH aaABHHoft riporpaMMbi cbeMKH; npw 
onpeAeAeHHOM 3aAaHHii nporpaMMbi— AByx- hih nuTHMHHyTHyio nepHOAHq- 
KOCTb. KoMaHAiiwii npn6op MoAteT ynpaBAHTb ab>'mb (JioTOKaMepaMH hoabvm 
He33BHCHMbiM nporpaMMaM. Oh HMeeT pa3AHqiibie uenn nHTaHiia ot HCToqHH- 
kob nocTOHHHoro TOKa (aKKyMyAHTopop h aHOAHbix Oaiapefl) c HaupaiKenH- 
qvH 6 3: 24: 36 - 80 h 300 boabt 
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HaHOOvibiuee y^aaeHHe cT>CMOHHoft aacrn KaMepu ot KOMaHAHoro npH- 

(AAHiia coeAHHHTeAbHoro Kafiejia) — 90 

4>OTOKaMepa 3apn>KaeTcn nepc^opHpoBaiiHon 35 -mm KHHoruieHKofl; 3a 
h n.iciiKii b KacceTe — npH6.TH3HTeAi.no na 3.000 KaApoB (60 m) 

npHBOA KaMepu — 3 AeKTpHMeCKHH, HVeCT 2 CKOpOOTH. 

BuAop>KKH — 0,2 ce«; AioSue B npcAe.iax ot 0,5 ao 4,5 cen; npaTHNe 
" < ck n npe.ie.iax ot 5 ceK ao 10 mhh. 

OnTimecKaa cHCTeMa npn6opa c aaKAio'iennoft b TepMOCTat KaMepofl 
i ro.ioBKa npnoopa) ycTaHaBAHBaeTCH na bucokoh Tpenore. /Iah pa6oru b 
.vjdbhhx hh3khx TeMnepaTyp {J)OTOKaMepa h c^epnqecKHe 3epKajia HMexn 
< ''irpeB. 

C.BH3b MewAy HaCAKDAaTOABMH y nyALTa h y toaobkh flpn6opa ocyme- 
vB.TjiercsT npn rioMouiH TeAet|)OHa. 

/l.ijT cTaiiAapTH3auHH noAyqeHHux chhmkob b KOMiuieicr (|)OTorpa<J>HMe- 
oro BapnaiiTa KaMepu BBeAeH cenciiTOMeTp Tima OCP-4, 3aTBOp koto- 
'>oro cAe/ian TaK. hto mojkct ynpaBAHTLcn komahahum nph6opoM C-180 
r uKinoMCTp no.3Bo.THeT ocymecTBAHTb cTanAapTH3auHio chhmkob uiKajiaMH 
ro'io'inux h lioBepxiiocTHUX HpKocTeii, KOTopue BneqaiuBaioTCH b HanaAe 
I'/lll KOHlie KHHOAeHTU. 

Ha cneKTpaAbHOH Kawepe C-180 S aah cTanAapTHjauHii h noJiyqenHn 
uctcmu a nun boah b KaiKAUH K3Ap aBTOMaTHqecKH nepe3 cTynemiaTbifl 
i AaGiiTCAb BnewaTUBaeTCH cneKTp neoHa. 

B KOMnAeKT neKOTopux KaMep bxoaht cjioTOKaMepu, Aaiomne o6uqHue 
cnj; mkh oOAacTii ne6a 6 ah 3 3eiiHTa (pne. 22) h HBAHiomHecn AonoAHeHHeM 
k ripnoopy C-180, y KOToporo 3Ta qacTb no.™ 3penHH 3aKpuBaeTca BepxHHM 
pKa.TOM. 

/Iasi rHnepceHCn6HAH3auHH (noBULiieime qyBCTBHTCAbHOCTH) hachkh 
ryTcM nj)eABapHTe.TbHOH noACBCTKH b KOMnACKTe HMeeTcn eneuHaAbHaa (Jk>- 
v jnpncTaBKa. OoTonpncTaBKa BMecTe c raAbBaHOMeTpow no3BOA«eT pern 
CipnpOBaTb II3MeneiIHH BepTHKaAbHoft COCTaBAHKnuefi 3CMHOro MarHHTHOro 

POAH. 

<t>oTonpHCTaBKa Mo>KeT CAyiKHTb T3K>Ke i^HKcaTopoM MoMeHTOB cpa6a 
fhir.aiiHH KaMep C-180, C-180-S h cHHxpoHH3HpoBamiux c hhmh ycTaHOBOK 
UlOHOCtJiepilUX CT3HUHH H T. n.). 

OcHOBHue AaHHbie (poToxaMepu C-180 

YroA noAH 3peHim — 180°, y 3eiiHTa KpywoK AHaMeTpoM 22° 3aKphn 
inaBOH BepxHero 3epKaAa. 

ZlnawcTp H3o6pa>KeHHH He6ocBOAa Ha nAenne — 20 mm; sKBHBajieHTHOe 
^oKycHoe paccTOHime onTHMecKofl chctCmu — 7,65 mm; CBeTocHAa on 
Ti-mccKofi cHCTeMU — 1 : 1,5; paapeuiaiomaa cnocoOnocTb - He HHwe 15'; Bet 
ApnOopa b ynaKOBKe — okoao 550 ki\ 

OcHOBHue ASHHue cneKTpaAbHofi KaMepu 

CneKTp — AHfjMjipaKUHOHHHH; 

HHTepBaA aahh boah 3800 -6500 aHrcTpeM. 

ZlH(})(})paKHHOHHaH peuieTKa (penAHKa) — pa3MepoM 60 X 50 mm, 
600 hitp/mm oTpa>KaeT ne Menee 60% vnepriiH b cneKTp 1 nopaHKa npw 
6 1 80 anrcTpeM. 

MaKCHMaAbiian miipHHa ine.Tn cneKTporpacJia 10 mm; (JioicycHoe pac 
•online ofrbeKTHBa Kavepu - 52,5 mm. 

4 



CBcrocHAa o6u-KTHBa KaMepu 1 1,5. 

Ancnepcmi — 2G0 aurcT./MM. 

Pa 3 pcuiaiomavi cnoconiiucTb tin iipf.c.u* ASAenmi weArcfl tihhmh 
H aTpHH — re HH>Ke G anrcTpeM. 

Bee npnCopa b yna kobko - okoao TOO ki. 

OcHOBHue Aaimue TemniiUH (poiOKUMepbi 

CBeTocHAa o6teKTHBa 1 : 1,5. 

OoKyenoe paccTOHime o6T>eKTnBa >2.5 mm. 
rioAe 3peHHH — 22°. 

Bee b ynaKOBKe okoao 80 nr 


k 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 



I 








HacTb nepBan 

♦OTOrPA0HMECKAJI KAMEPA C-180 

I. OnTHMECKAfl CXEMA 4 »OTOKAMEPbl C -180 
OrrriniecKaff cxena npHGopa noxaaana Ha phc. 4. 

JlyHH, HjyiuHe ot HeGecHOro cBOAa, nonaAaxyr Ha BbinyxAoe c^epme- 
i Koe sepxaAo 1, HMeiomee oTBepcrue b ueirrpe. 

OTpa3HBiiiHCb ot Hero, AyiH nonaAaxrr Ha BorHyroe c(J>epHqecKoe 3 epxa 
io 2 , KoTopoe co3Aaer AeAcTBHTeAbHoe H3o6pa>xeHHe He6ecHoro cboas Ha 
paCCTOHHHH 183 MM OT CBOefl BeptUHHfal. 3T0 H3o6pa>KeHHe HaXOAHTCJI B <J>0- 
KajibHoft iviockocth KOAAHMaiutOHHoA jiHH3bi 3 , Koropaa cnapa/uiejiHBaeT Ay 
mh Tax. hto o 6 t»cicthb 4>0T0KaMepu 4 <f>oxycHpyeTCfl na GecxoneMHOCTb. 

OC-beKTHB crpoHT H3o6pajxeHHe HeGecHoro cBOAa Ha KHHoaneHKe. B 
KajipoBOM okhc (JxjTOKaMepu ycTaHOBjieHa BneqaTbiBaiomaacH b xaAP koh 
TaKTHbIM MCTOAOM CeTKa, COCTOHUMfl H 3 KOHUeHTPHWeCKHX OKpyjKHOCTeft, Ha 
KeceHHMX qepe3 15°, h nepexpecTHH noA yrAOM 90°. CeTKa yra cnyxcrr jui a 
rpyGoro onpeAeAeHHH na HeraTHBe 3eHHTHbix paccTOHHHfi. 

ZlnaMeTp Btinymioro c<J>epi!qecKoro 3epKajia 450 mm, oirnmeciutA Ana 
MeTp 398 MM, AHBMeTp OTBepCTHH 45 MM, paAHyC KPHBH3HM 373 MM. 

AnaMeTp BorHyToro ccfiepHnecKorc 3 epxaAa 202 mm, onTHiecKHft ahb- i 

MeTp 197 mm, paAHyc kphbh 3 hm 291 mm. OGa 3 epxajia H 3 roTOBJieHbi MOAAHpo- ] 

BaHHeM. Hx noBepxHocrb noxpbrra aji loMHHHeBbiM orpa*atomHM caocm r 
xHMHMecKH ctoAkhm noxpuTHeM, oGecneqHBaromHM GoAbiuyx) MexaHHMecKyH 
ipoMHocTb aepxaAbHoA noBepxHocrH. 

JlnaMeTp XOAAHMaUHOHHoA AHH3bl 50 MM, (|)OKyCHOe paCCTOBHHe 350 MM. 
06i>eKTHB 4>oTOKaMepH «IOnHTep-3* npeAcraBAHef coGoA ccmhahh 3 o- 
Bbift aHacTHrMaT co CBeTOcmioA 1 : 1 , 5 , <Jx>xycHbiM paccTOHHHeM 52,5 mm h 
nafioHHM OTpe3KOM (paccTOHHHeM ot onopHoro Topua oCtCKTHBa AO KHHO 
n/ieHKH) 28.8 mm. Pa3peuiaiotuafl cnocoGHocrb oG-bexrHBa i ueHTpe noA* 3 pe- 
:mjT 35 uitphxob/mm, Ha xpau 20 uitphxob/mm. 

rioBepXHOCTH KOJIJIHMaUHOHHOA J1HH3bl H AHH 3 oGieKTHBa npOCBeTAeHbl 
PaAHycu xpHBH3Hbi BbinyxAoro h BornyToro 3 epxa.i noAoGpaHbi Tax, 

>to6h HcnpaBHTb Bee aOeppauHH TpeTbero nop«Axa (3a HCXAioqeHHeM ahc- 
odchh) ao ypoBHH aGGepauwA oG-bexTHBa «IOnHTep-3». BbinyxAoe 3 epxaAo 
ie>KHT b onpaBe toaobkh Ha BoAAoqHow npoxAaAxe 5 (pnc. 5) h hbahctch 
AHOBpeMeHHo sepXHeA xpuiuxoft TepMocTaTHqecxoA xaMepu, b xoTopoA no 
MemeHa (JxxroxaMepa. 3epxa.no yAepjKHBaeTca ot cABHra n ueiiTpupyeTCH npn 
fiOMOLUH (JjacoHHoro npoBOAoqHoro xo;ibua. xoTopoe b cbok) oqepeAb crono 
Phtch BHHraMH 6, pacnoAOJxeHHhiMH no oxpyjKHOCTH onpaBbi 3epxajia. 

rioA 3epxaA0M HaxoAHtcH nan, ofiorpeBate.neA 7, ABa Tep MoperyA hto - 
pa 8. r-o6pa3Ha« croAxa onpaBbi XOAAHMaUHOHHoA AHH 3 bi 9. 


KoAAHMauHOHHaa .iHH3a aaxperuineTCH r onpase raAxoA, a csepxy na 
Hee HaBHHMHBaeTCH xojibiio c BoftjiomioA npci: isaxoA 10. nAOTHo npH*HMaio- 
uieftcx x BHyTpeHHeA noeepxHocTH 3epxa.na n coi.naiomeA HeoOxoAH m y x> rep- 
^?eTHHHOCTb nOAOCTH TCpMO^TaTa. 

OnpaBa Bepxnero acpxaAa xpenmca k ocHoeaHMio toaobxh npH noMo- 
iuh Tpex croex 11 (pHc. 6). 3epKa.no 3aKpe;i.nHeTCH De3b6oBbiM KOAbUOM. 
CBepxy oho naxpMTo KpbiLUKo;’i 13 o ooorpeBaTcvievi h TepMopery.iHTOpoM 
i pnc. 7 ).. 

B HepauoHCM cocromiHM ooa iepxa.na HarAyxo 3axpuBaK)TC5i xpuiuxa- 
vi h 12 (pHc. 7), npeAOxpanjnoiuHMM 3ep:taAa ot npoHHxuoBeHHH cHera, boau 
ii nhiAH. KpoMe Toro, na rone bkv naAf'-’ K'TCJi nexoA. 

Ha HHHCHeA cmpoHe ocHocaHKa ro.noBKH npnSopa (phc. 8) noMemenw 
BhixAioqaTeAH oGorpena 3epxa.n, 3a:<pbinaeMwe xpbiuixoA, poaeTXH aah bkakj- 
qeHKX OTMeTMHxoB «ceBep-ior» 14 h ncpenocHoA .naMnoqxH 15, a raxjxe 
uiienccAbHbiA pan^eM 1G ;r.n« noAUf-An nHTainui r vnpoiwuuomHX (J)OTOKa- 
MepcA HMnyAbCOB. 3,iecb xpennica epor' xaMepa. Ha KOTopvx) HaAeBaerca 
Kpwmxa TepMocTaTa (p«c. 9). 

Ha ocHOBaiiHii toaobkh Ha ypoime oiipaiibi OoAbUioto jepxaAa ycra- 
IIOBAeHH OTMeTMHXH «ceBep-KDr> 17 (pnc. 6). 

OTMeTHHXH nDeACTaBAJIIOT COGoil UeCoAMUMe KOAAHMaTOpbl, OTHOCHUlHe 
Ha 6ecxoHeMHocTb AiiaipparMbi c m 3 tobwmh cTex.naMH, ocBemeHHbie AaMnoq- 
ksmh. H 3o6pa>xeHiiH OTMeT'iiixoB ro.ny«iaioTcn b AHaMerpaAbHO npoTHBono- 
.lOJXHbix Toaxax Ha cmiMKax ueGocBoAa. ripn ycTanoBxe ranoBKH ahhhr. 
ooeAHHHKJuia a otmvthhkh, ccBMemaeTca c n.nocxocrbx) MarHHTHoro viepHAHa- 
Ha. TaxHM o6pa30\i. tomxh, xotopbie cvnAanar Ha neraTHBe otmcthhich, no- 
3BOAHK5T npaBHAbHO OpHeHTHpOB3Tb CHHMOK OTHOCI! re.lbHO CTpaH CBeTa 
KoMaHAHbiA npifGop oGecnenHBaer onpeACAemiyio n^puoARMHocTb npxocTH 
Bcnuiuex xa>KAoro H3 otmct'ihkob, nTO nc3Bo.nHeT b AaibiieHUjeM pacmH(ppo- 
BaTb CHHMKH (CM. OnUCaHHe 3.neKTpH4eCKOM CXeMbl). 

Aah ipyGofl vcTaiioBKH raii^BKH no a3HMyiy cAywiiT BHaitp 18 (pnc. 5). 
vcTaHOBAeHHbiH napa.uie.nbHo ahiihh or.MeTHHxoB. OcHOBamie toaobkh ycTa- 
iiaBAHBaeTcn ropn30HTa.ibi!o no ycTaHOB.ieHHOMy Ha Hew 15' cipepimecxoMy 
vpoBHio. OnpaBbi 3epxaa h otmctmhxh neiiTpHpoBanbi Ha 3aBoAe, ctoAxh 
onpaBbi BepxHero ‘.epxaAa 3auiTH(j>TOBaHbi CBepxy h chhiv, h Becb y3eA, co 
otohiuhh H 3 ociioBKHUH foaobkh c onpaBofi GoAbnioro 3<'pxa.na. Tpex CTOeK 
ii onpaBbi BepxHero 3epxa.na paaGopKC ne noA.ne>KHT. 

TcAOBKa ycTaHaejiHBaeTCH na TpeHore, ocHOBaHHc rojioBXH nvieeT Tpw 
ripHAHBa 19 (pnc. 6) aih cocAHHenHJi c pacnopxaMH TpenorH. Ka>KAoe H3Ta- 
khx coeAHiiemin hbahotch aboiImijm mapoBWM mapHHpdvi, oGecneminaioiUHM 
ncoOxoAHMyn k abh/kiiocti.. UlapoBoii iiiapmip 3axpenAKeTCH abvmh GoATa- 
mh 20 (pnc. 6). /I .nn nponnoro 3aK0envi(HHH TpenorH Ha (J>yiiAaMenTe xa»- 
Aan Hora ee saxini'iHBaeTCH cnemui.nbHbiM GaniMaxoM. Kai-KAan pacnopxa 
1'iroTOB.nena H3 2 TpyO, roeAHiieiinux nonepcMHifaMH. K BepxmiM nonepe- 
HiiHaM npHcoe;nri!HioTi-H An'io.umTe.n'.iiuo pacnopxH, npHKperuieHHhie ApyrHM 
kohuom x (Jjyir'aMeiiTy. l!a ( Aiioii r, «:cr Tpenorn ycranoBAena nepexoAHaw 
xopoCxa c TeAubonoM ipin*. 21) K. nefl hoaxoaht 24-yKHAbHbifl xaGeAb or 
KOMaHAHoro npHnopa. Ot ncpexoAifcA kodcGkh RaGeAH HAyT Ha roAoBxy 
npnGopa h 3 eHHTiivio icaMcpy. Bee coenuneHHH ocymecTBAHioTCH npH noMo- 
u;h uiTenceAbHLix parboMOB. K rojioBxe npHAaioTCH 5 CBeTO(|)HAbTpoB: 3 ce- 
pux h 2 uBeTHbix. Cepbie CBeTo^)H.ni.Tpbi HMeioT xpaTHOCTb 3,10 h 30 . )KeA- 

Tbiil CBeTO<()HAbTp cne.iaii H3 cTex.na >KC-18, > np"=5100 aHrcT.,>.' =6000 aHrcr. 


. -jm m 
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nr!H>KeBMft CBeTo<t>HAbrp (cTewio OC-12) HMeeT > np— 5500 aHrcr. h 

■0500 aHrcr. (Xnp— MHHHMa^bnaH A-'JHHa boahh, nponycxaeMaa 7I3 hhum 
T f'(|nwbTpoM; -AAHHa bcwihu MaxcHMaAbnoro nponycKaHHa). 

II. ♦OTOKAMEPA 

OoToKaMepa paccMHTaHa aah paGoTbi Ha 35-mm nepcJ)opHpoBaHHOft 
Mir.inpTHofi KHHon/icHKe c 3ap*WKoA ee b nacceTy. 

B .iBHvKCHHe (jjoTOKaMepa npHBOAHTca ^AeKTpoABnraTeAOM THna 
3I2T<I>. HanpaweHne nHTaiiHH 26-28 BOAbT. cHAa noTpeGAaeMoro TOKa 2,5 
v r, epa. tok nocTOHHHbiA, pewHM pa6dbi n.MnyAbCHbiA hah nenpepbiBHbiA, 
'UHYIO o6opOTOB B MHHyTy — 13000. 

4 >oTOK 8 Mepa HMeeT a Be cKopocTH. BuyTpH $OTOKaMepbi pacnojio*eH« 
■ ; ifbi Tuna «rio 6 eAa», <|x>Torpa<J)Hpy!Gtuiiecfl paAOM c HjoGpaweHHeM HeGo- 
> no.ia, AnaMeTp H 3 o 6 pa)xeHHH MHHjnnoro noacna UHtJiepGAaTa Ha nneuxe 
5.8 MM. 

KacceTa 4>oTOKaMephi cbeMHaa, 3apawaerca b TeMHOM noMemeHHii. 
iariac nAeHKH b KacceTe 60 m. ripepbiBHcroe ABHixeHHe iuichkh ocyuxecTB- 
■ 'hotch rpefi(J)epoM c oahoctopohhhm 3a.\BaT0M Ge3 koh rprpeA4>epa. yroA 
pacKpbiTHH oGTiopaTopa — 120“. Jinn <J)OKycHpoBKH <J>OTOKaMepbi rrpHMe- 
HaeTca cneuH'ajibHaa <|)OKycHpoBOHH3H KacceTa, KOTopaa ycranaBAHBaeTca 
BMecro oGhwhoA Kacceru, h ()>OKycHpoBKa npoH3BOAHTca BHayajibHO qepe3 
ee oxyjiap no MaTOBOMy creioiy. 

BbwepjKKH h KOJiHMecTBO chhmkob 3a^aioTCH KOManjHHM npwGopoM. 
4>oTOKaMepa Tep.wocTaTHpoBana, hto oGecneHiraaeT GernepeGoAnvio paGoTy 
npw hh3khx TCMnepaTypax (ao— 60°). 

1. KOHCTpyKUHfl (pOTOKaMCpW 

Kopnyc 4>oTOKaMepu 21 (pHC. 10) npeAcraBAaeT coGoA AHTyw xopoG 
k>, BiiyTpH KoTopoA cMOHTHpoBaHbi MexaifH3Mbi 4>oTOKaMepbi. Ha HapywHoA 
cTeHKe Kopnyca co cropoHbi o6i>eKTHBa pa3MemeHbi: roAorwa oGTiopaTopa 23 
(puc. 11), oftbeKTHB 24, uiecrepHH (fioKycnpoBKH 25 h AHa4>parMHpOBaHHa 26, 
KopofiKa c qacaMH 27, o6orpeBaTeAeM h TepMoperyviBTopoM 22 (pwc. 10). 
mecTcpHa 3aBoAa nacoB 28 (pnc. 11), kcht3kt toaobkh oGTiopaTopa 29. 
TepMopery^aTop cHcreMbi oGorpeBa naMephi 30. Bhvtph Kopnvca HaxoAHTca. 
i pemfiepHhiH MexaHH3M, ofiTiopaTop, KnpoGxa CKopocreA h oGorpeBaTeAH. 

Ha GokoboA creHKe CHapywn (pnc. 12) HMeeTta abctomkhh xboct 33 
l.iH KpenAeiiHa c|)OTOKaMepbi b ranoBKe. Ha npoTinsonoAOiKHoA ctchkp 
vKpen.ienbi bbahkh 34 AHa(J)parMHpoBanna h (Jjokvchpobkii o6"beKTHBa (oahh 
bhvtph Apyroro) c MaxoBimaMn 32 h 31 (pnc. 11), cna6wcHHbiMH nene- 
hhhmh. Ha TpeTbeA creHKe ynpeiuen boahk aaBOAa qaeon 35 (pnc. 12). 

K Kopnycy bhht3mh KpenHTca KpuuiKa, e iiapywnon cropoHbi KOTopoA 
noMeuiaioTca: KHonxa aa.vxa KacceTU 36 (pnc. 12), MaxoBHHOK nepeBOAa cko- 
pocTefl 37, KHonna 39 HenocpeACTBeiinorn viipaaicmia 3JieKTpo,iBnraTejieM, 
njTence.ni>iiMH pa3T>eM 40 (LUP) ajih noAdHH y ii pa ba atom h x HMiiyAbcaB, Ha- 
npa>KeHHa niiTaima 3AeKTpoABHraTeAH h oGorpenaTCApfi, sn e ktdo a bh raTivi b 38 
c peAyKTOpOM 41 H KyjiaqKOBblM MexailH3MOM C KOHTaKTaMH 42 . 

Ha pnc. 12 BHAeH Taioxe Tpex 43 c I'pefirJjepoM 44. 

- PaccMOTpHM KHHeMaTHqecKyio cxewy KaMep (pnc. 13). BpameHHe or 
wieKTpoABHraTejia 45 qepe3 Myijrry 46 h qepBan 47 nepe.iaeica Ha peAyicrop. 
noHHiKaiouiHA hhcao o6opotob. PeAVKTop coctoht H3 qepnHKa 47 , qepBaqHo 
ro KOAeca 48, napw KOHHqecKnx 49 h 50 h napu HHAHHApHqecKHx mecrepeH 


51 h 52. H&nee, qepe3 uiecrepHH 53 h 54 BpameHHe ttepeAaeTca Ha Kopo6Ky 
cKopocreA. 

IlepBHqHbiA Baa KopoOKH c uiecTepHHMH 54 h 55 Mower nepeABHraTb- 
ca b oceBOM HanpaBJteiiHH pbiaaroM, caaTaiiHUM c MaxoBHHKOM nepeicnioMe 
HHa CKopocreA. npH dtom uiecrepnn 53 h 54 BcerAa hbxoahtch b 3auenAe- 
HHH. BTOpHHHblA BaA Hepe3 UieCTepHH 56 H 57 npHBOAHT B AeACTBHe o6tio- 
paTop h uiafl6y rpeA(|)epa, cooCutaiomyio nocAeAHeMy B03BpaTHO-nocry- 
naTeAbHoe ABHiKeHHe. Mepe3 qepBax 58, qepBaqHoe Koaeco 59 h uiecTepHio 60 
BTOpHHHO BaA KopofiKH CKopocreA cBH3an c MexaiiH3MOM KacceTU (ero pa6oia 
onHcaHa b paaAeAe «KacceTa»). 

B noAoweHHH, noKa38HHOM Ha Phc. 13, uiecrepHa oGnopaTopa npHBo- 
AHTca bo BpameHHe no nyTH: 53-54-55-56-57. 

nepeABHraa nepBHHHbifi BaA h bboah b aauenAeHHe uiecrepHH 54 h 61 
(uiecrepHH 55 h 56 npH 9tom pacueriAaioTCH), noJiyqaeM CAeAyiouiyio cxeMy 
nepeAaqw ycHAHH: 53-54-61-56-57. ripn 3tom nepeAaToqHoe hhcao H3MeHner- 
CH B OTHOUieHHH l : 2. 

TaKHM o6pa30M, MbI IlOAV’iaeM* B03MOJKHOCTb H3MeHHTb CKOpOCTb Bpa- 
meHHH oGriopaTopa. B oahom cAynae npH nocryriAeHHH Ha BAeicrpoABHra 
TeAb ot KH HMnyAtca TOKa aa irre.ihnocTbio 0,5 ceK oGnoparop coBepuiaei 
IIOBOpOT Ha 180" (1 CKOpOCTb), BO BTopOM — Ha 360° (II CKOpOCTb.) . Otmc- 
THM, HTO npH nepeKAlO'.eHllH CKOpOCTCH oGTIOpaTOp AOJlMeH GUTb 3aKpblT, 
a pHCKa Ha HeM AaiWHa coBnaAaTb c phckoh »ia TpeKe; b npoTHBHOM CAyqae 
napyiuHTcn HopMaAbiiaa pa6oia MexaiiH3Ma. 

KpecroBHHa rpeiujiepa HMeeT ABe rjapoBbie buabbkh, CKOAb3Bume no 
ropueBoft noBepxHOCTH uiaAGbi rpefi(|)epa. nocAeAHaa He HBABeTCfl iuiockoh 
h coctoht H3 Bbicrynaiouieft qacTH, imaBiio nepexoAJmieA b Go nee noHHweH 
nyio qacTb. 

Pa3Mepbi h riOAoiKCHHe BbicrynaiomeA qacTH uiaAGu rpeA<|>epa noAo6- 
paHU TaKHM o6pa30M, hto npw paGoqeM xoAe rpeA(}>epa Aeaaa uiapoBaa bu- 
AaBKa nonaAaeT b noHHHceHHyio qacTb TopueBoA noBepxiiocrH uiaAGu rpeii- 
({)epa. BcAeACTBHe SToro rpeA())ep noBopaHHBaeTCH BOKpyr HanpaBAHiouiiix, 
3yGbB rpeAcjiepa bxoaht b nep^opauHio hachkh h nporsirMBajoT ee Ha oahh 
KaAp. Hao6opoT, npH xOaoctom xoAe rpeH^epa (B oGparhOM HanpaBACHHn) , 
npaBan uiapoBaa BbiAaBKa KpecTOBHHbi rpefi^epa nonaAaer Ha BbicTynaio- 
myio qacTb uiaAGu rpeHtJiepa, AeBan uiapoBaH BbiAaBKa — b noHHixeHHyio 
qacTb. TorAa rpeAtfcep, noBopaqHBaacb BOKpyr HanpaBAHiouinx, buxoaht H 3 
nep^opauHH nAeHKH h noAHHMaeTCH BBepx. B stot momcht ceicropKuA Bbipe 3 
oGnoparopa OTKpbtBaer xaApoBoe okho h npoHcxoAHT 3KcuoHHpoBaHHe nAen 
KH. Bo BpeMH noBopoTa oGTiopaTopa qepe3 cneiwaAbHyio onTHqecKyio cncie 
My (jK>Torpa(J)HpyeTCH H3o6pa>KeHHe qaeos. 

BbwepiKKa 4>oTorpa(J)HpoBaHHn qaeos BcerAa OAHHaKosa (npw AaHiioii 
CKOpOCTH npOTHrHBaHHH nAeHKH) H He 3aBHCHT OT nporpaMMU CbeMKH, 3a 
AaBaeMoA KOMaHAHbiM npnGopoM. 3Kcno3HuHg qacoB onpeASAaeTCH BpeMe 
HCM noAcBeTKH, KOTopaa BKAioqaeTca h BUKAioqaeTca xyAaqKOBUM npepbiBa 
TejieM 42 (pwc. 12). 

OnTHMecKaa cwcreMa A-na (JioTorpatJjHpoBaHHa qacoB coctoht H 3 abvx 
npaMoyroAbHbix npH3M h cneunaAbHoro oG'beKTHBa, CMOiiTHpoBaHHbix b ne- 
GoAbuioA KopoGxe Ha nepeAHeA creHKe KaMepu. BHyrpH 3 toA kopoGkh 
HMeiOTca ABe AaMnoqKH A^ia ocBeuieHna qacoB. OoTorpa^upoBaHHe qaeon 
n poh3boah Tea bo BpeMa noBopoTa oGTiopaTopa. 

O paGoTe koht8ktob h KHonicH GyAeT cxaaaHo a onncaHHH BAeicrpHqe 
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i'koh c.tOMfai. Ilpn oTpimare.ibUbix n Miiepaiypav aBToMarHqecKii BKJiioHaet 
cm -jjieKTpooGorpeB xaMcpu 11 *::icob. 

TepMopery.iHTopw paa *ii:rniiu tukhm oupuJOM. »rrti BK/uoMaioT -wieKT- 
poo6orpt»B tipn TeviaepaTyiH* ><: c BHKAioqaHvr npH HOC. 

2. KacceTa 

KacceTa (p«c. 14) coctoht mb nii/Kiieii upbiuiKu <-*2. njiaro 63 h Bepx 
nert KphiuiKu 64. 

IIuwhhh KpbiuiKa 3ahpuu: ci KimcMauiuccKyK) qacib KacceTbi, pacnu- 
.ioateHHyio na BHyipenneft CTopone iiAaro. I la iiuhuioh Kpuiuxe cMoHTHpOBa- 
ru KOHTaKTbi cnrHa^H3amiH nepeMOTKii iiachkh. 

C uapywHoii cTopciibi inaro ycTaiioBAeiibi: iioA3K)uujh fioOHHa 65, nph- 
!iiiMaion;?);i nnOmia 66 n Ko/cawa 67 . (7 Bnyipciiiieii cTopoiibi ruiaTo pa3Mema 
kjtch iiiOOTepim MoxaiHUiMM uaiCv-ibi it ciouopiiaH coGa'iKa. CoOaqKa cronopHT 
m TeM ca.MhiM nptyUaTBpamaeT cro ca vi< -ripen auwibHoe ,iBii>Kcnae nocAe 3apHA- 
kh KacocTU. rip;; ucraaieHiiH Kacciibi b K.i\iepy coob'ikji oeBoOojKAaeT Mexa 

HH3M. 

BepxiiHa KpuuiKa npeAoxpanaeT HAeiiKy b KacceTc ot 3acB€TKH. Kpe 
iihtch oHa c noMoiubK) Tpcx 3acre/KeK 68, oAaroAnpH MCMy mokot 6uti. 
.tciko cHHTa npn 3ap«AKe n pa3pHAKe KacceTbi. 

Ha Bepxheii Kpuiuac no.viemaercsi cicthuk .\tt*Tpn;Ka 69 HCJKcnoHHpoBaH- 
iioh n«ienKii b Kaccerc. MToObi naAcib BepxHioio KphioiKy Ha 3apflaceHHyio 
ibieHKOH Kaccciy, hcooxoahmo chctkiik ycr moEirrb na oiMCTKy 60 m, HHaqe 
poAHK CieiMHKa 70, paciiu.TO>KemiLm c Buyipemien cToponhi Bepxnefi Kpuui 
kh. ynpeTCH b pyAOH c ruenKoii h KpuiaKa ne .laKpccTCH. 

B ncpeAHei'i Mac™ Kpb'mKH uvueror ayO, KoTophiii, aana^an b nep(J>o- 
pauHK), cpHKCHpyeT npaBH.TiHioc no ;o;Keime iict.ih iuchkh nocAe 3apnAKH 
KacceTbi. ripH BCTaBACHiiH KaCCOTbt 3 KHMepy fl.TCHKa CXOAHT C 3y6a. 

PaOoTaer Mexami3M KacceTbi cneAvioimiM oupaooM: npn BcraBJieHHH 
b ^OTOwaMepy tmcTepua KacceTbi 71 (puc. 13) bxoakt b 3au.ervieHHe c uie- 
cTepHefi 4 >oto :. a:.iepbi 60, KOT.-pan npn paCoTe 3AeKTpoABnraTeAH nepeAaeT 
ABHJKemie KacceTii -i'i inccTepue, a ona b cboio onepeAb npiiBOAHT b ABHweHHe 
AeHTonpoTB>Kiiwc 'apaOanw 72 h 73, rpaHcnopTHpyKHiwe njieHKy. 

OAHo»pe\ieiiHo ABHweHiie nepeaaeroi qepe3 napa3HTKy 74 Ha uiecrep- 
Hio 75, na och KOTopoii ciunr npmuiMaiomasi 6o6HHa. CBH3b och uiecrepHH 
c 6 o6hjioh ocymecTB.iciia i iepc3 ^pm.mion. HepeAaToMHoe hhcao ot Mexa- 
HH3Ma Kawepbi na npHiiHMaiotuyio Cooimy ncaoOpano TaKHM o6pa30M, hto- 
6bi Aaa<e b Hanayie paooTbi, Kor^a na iipHHUMaiomeH 6 o6mhc HMeeTca He3Ha- 
HHTeAbHOe KO.!HMeCTBO Il.ieHKH JI OHa HMeei ItaHMeHbUJHH AHaMeTp, OKpyjK- 
Haa cKopocTb ee Ou^a Cm Oo-Tbine CKopociH 6apa6ana, npoTarMBaioiuero 
ruieHKy. BcieACTBiie 3Toro iueni:a na yiacTKe ot 6apa6ana ao npHHHMaio- 
meft 6o6HHbi BcerAa naxoAHTca rioA naiM/KeHHeM. FIpocKaAb3biBaHHe npH- 
HHMaiomeH 6o6inibi na (ppuKUHoae orno,nre;ibiro och uieciepHH noraiuaer 
pa3HHixy b HHcnax oCopoTOB ujecTepim h npHiHiMaiomen 6 o6hhu. IloAaio ma a 
6o6HHa ciiaht na och To>«e ippHKniioiino. TaKiiM o6pa30M, n^eHKa Ha yqa- 
erne Me>KA> 6apa6aHOM h iio;iaK)meii ooohiioh bco BpeMa HaxoAHTca noA Ha 
raxceHiieM. 

3. 4>OKycHpoBOHHasi KacceTa 

JXjih (poKycHpoBKH o6-b?KTHBa npHAacTCH (poKycHpoBoqHaa KacceTa 
(pHc. 16), BCTaBAfleMaa Ha MecTo o6u4hoh KacceTbi npw stom anocicocTb 

:o 


mIitoboto creuia 76 craHbftHTca a nciockocTb H3o6pa*eHHsi o6i>eKTHBa n 
npHTKHMaercH npyjKHHaMH k Tpeicy KaMtpu. 

H3o6pajKeHHe Ha mstoboA noBepxHOCTH paccMaTpHBaeTcn qepe 3 mu 
KpocKon, HMeiomHA oteAyiomHe napaMerpu: 

a) yBejiHqeHHe MHKpocKona 5,4* , 

6) pa3peuiaiomafl cnocoCnocTb okojio 0,01 mm, 

b) ah a m exp nojia 3peHH« 30 mm, 

r) AHaMerp buxoahoto apaqxa 6 mm. 

OxyAiip (pOKycHpyeTCH m8xobh4kom 77 no HMeiomeMycH Ha mbtobom 
creKAe nepekpecTHio h 3aKpenjinercH 38 /Khmhmv bhhtom 76. 

4. KpenaeHiie ^wrouMepu 

KoHCTpyKUHH AeTacieA KpencreHHH no3BOJifler npoHTBOAHTb fiwcTpyio h 
yAofinyio cbeMKy h vcTaHOBKy Kawepw ne Hapyinaa npoH3BeAeHHoA pa nee 
(pOKyCHpOBKH. 

OoToxaMepa xpenHTCH na KpOHimeAHe 79 (pac. 8) , b kotopom HMeei 
on na3 noA AacroqKHH xboct, bhhtom c ftapaniKOM 80 h r-oOpasHbiM npHWH 
mom 81. 


5. OOorpeBaTejibtioe ycrpoAcrao 

B oOorpeBaTejibHoe ycTpowcTBo bxoaht: 

a) oOorpeaaTeAH, 

6) TepMoperyAHTopu, 

b) TepMocraTHHecKas KaMepa. 

Jinn ofiecneqeHHH TepM 0 H 30 Jiflumi ipoioKaMepbi na «ee HaAeBaeicw 
repMocraTHqecKaH KaMepa (pwc. 9), Koropan nAOTHo npHHtHMaeTCH k ocho 
BSHHio toaobkh qeTbipbMH 38MKaMii. TepMocTaTHMecKaH KaMepa ’ npeACTar-. 
.laer co6oh MeTaciAHMecKHH xowyx. BUAoweHHuA H 3 HyTpw neiioruiacTOM a. 
TenA0H3OnHUHH. 

npH (poxycHpoBKe (poToxaMepbi, cMOHe KacceT, 3aBoAe qacoB, h3mpir 
hhh AnaipparMH, ocMOTpe annapaTa h t.a. TepMocTaTHqecicaH KaMepa chk 
M aeTCH. 

rioAocTb OoAbuioro aepxajia coeAHHaeTCH c repMocTaTiiqecKoA Ka.vie 
ppA, o6pa3\H eAHHbiA TepMocraT. OOorpeB ero ocymecTanneTCH o6orpeBa 
reAHMH (poToxaMepbi h 5-io o6orp eBaTen h m h 7 (pHc. 5) 6ojibiuoro 3epxaAc 
HMeiouuiMH BUKAioqaTeAb 82 (PHC. 8) na HHHCHeA CTopoHe ochob3hhh to 
aobkh. Bee oOorpeBaTeciH pa6oTa»T ot HanpaHceHHs 24 b. TepMoperyAHTopt 
BKAioqaioT ofiorpeBaTeAH npn TeMnepaType 0°C h bukaiobbiot npH +10 S C 

III 9JIEKTPHMECKA5I CXEMA 
I. Bjiox-cxeMa KOMaHAHOro npvtfopa 

ripHHUHnHaAbHaa SAexTpocxeMa (})OTOKaMepM C-180 h C-180-S Aaac 
Ha pHC. 31. nyHKTHpoM o6o3HaqeHbi y3Ahi, He bxoahiuhc b cocraB C-180-S 

KomshahuA np»6op (pnc. 3) oOecneqHBaer bbtom aTHHecxyio pa6oi , 
ipoTOKaMephi no 3aAaHHoA nporpaMMe. npu6op paccqirraH Ha axcnAyaTamii 
np« KOMHaTHoA TeMnepaType. Ha bxoa KOMaHAHoro npnCopa (Kn) qepi 
xajKAbie 5 ceK npH 3aMbixaHHH koht8ktob xponoMeTpa nocrynaioT HMnyAbn . 
toiu AAHTeAbHocTbio */* ceK. IlpH HcnoAbaoBaHHH xpoHOMeTpa. Aaioiuer. 
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oMhiKciiine KawuyHi cck\ ii. i\ . u KII nco6xoiiHMo BiciKjqaTb 6 jiok npeotipa 

■«>Bann:i o;uioceKyu;u:MX iiMiv.n.oor, p .'vce'Kyii.tnue. 

ripii iieroMHOM xc-.ii* xpoiiOMrrpa BK.iRjqacTCH 6 aox nonpaBKH xpoHo- 
Meipa. OOiiuiii biu xpoitoui'ip.T MX )i iioKa.tati na puc. 30. 

Hvinvibcw or xpotioMO i pa. iiomiifni tin oomotkv cewyHAHoro uiaroBo- 
ro HCKauviH (WHO. nepivuiiiraioT iio;ibii>kuoh KoiiTa kt KaHuufl pa 3 Ha 
< s Aiiy .iaven». P-iooTa IIMC uiiK.ni*tua e uepiio.-ioM h oahv MHHVTy. Hanpa 
/kciiiio ot nine no/iaeTcn na MiinyTiiiJii luaronoii HCKaTc.ib (LLJHM) t 3 khm 
o6pa30M, mo notvieAmiii iupo;ua,raoroi na o,tho nc.iO/Keime npn Kax<AOM 
urncie pafioTbi UlUr. t. e. <uwi pa t it \inn\Ty. PafioTa ILIUM ranate uiik- 
.Tiiuna c nepncaoM 10 miiiivt. llMnyii.cu or uiaronux iicKaTe.ieri qepe3 moiu- 
hoc OKOMCMHOC pule ir pneiipoac iiiTo.ibnyK) KopofiKy iioeiynaioT na c|)OTOKa- 
V0 P> 11 > 1 1 pr* mi n i>- t ('(> paO.troii. K;t>i./ibiii n.vmyjibc Bu iuBaeT oTKpbiTHe hah 
:;iKpLiT.;<.* tJ)<iT03aTiio|M. (-Hi.::;!!! iin:ij»>,Ke;aie c Tex jjah mibix jiaM&nefi UiHC 
h III MM. MOJKIH 3a.iciTb (junoKavepe neouxoAHMyio nporpaMMy pa6oTH. 

(.i'ci. Mn on na.iiiiaiim: n koi!t P o.ih noioo.iaeT cAe.iHTb 3a HanpiUKe- 
to:e.M it tokhmii b p;i.i;ni'iiibi.\ ucrinx npiioi pa. KoMTpo.inpoBaTb pa6oiy3aTBo 
pa cjiojoKnMcpu, orcmrueaTb -iiicao aacnaraix Ka.ipoB h oGiuyio npoAOAJKH 
re.ibHocri. paooibi nyai.r.i, a Ta K>Ke m vciaTb na CHHTbix KaApax Hanpaane 
.'•lie «cchcj)-K)r». r 

KII ofiecne'iiiHaeT o.i»K)BppMtiiii>iu paOoTV ,iiiy.\ d)oTOKa.\iep no He3a- 
BIICHMUM liporpa.VMrlM. 

Kpcvic icro, iiMiiy.ibew, RMpa'inrbiBrsc.vtbie KL1. ucnoAb3yioTCH aah 
ynpaB.iciiioi ceuciiTo.McrpoM is tj)oroii|>i.CTaHKo/i. Omi raKHce MoryT cJiyacHTb 
.bin CHHxponMaaiiHH paqpTbi Apyrbx vcraiioitoK (lionocdjepHux h paAHOAOKa 
unoHrwx CTanuHH). 

(.Biub Me>K;iy na0jiio;iaTc.iHMn, naxoAfliHHMHCH y rboTOKaMepu h biio- 
vemeimii y Kn. ocymecTBAHCTea npn noMomu TeAe4>oHa. 

PaccMOTpiiM Tenepb no.ipofmo paooTy OTAeAbHbix vsaob KOMaHAHoro 
npHoopa. 


l. I aoora kcmuhahom) npn6opa c pa3JiHHHUMH xpoHOMCTpaata 

ripH pa.toMKiiyTbix KomauTax xponoMeTpa HKopb ncwispnaoBaHHoro pe 

.le Hi K3 (pile. IS) Ha.XOAHTCJI B JieBOM I!0.10)KeHHH, T3K Kax qepe3 fen 
OOMOTKV 0 BbIB.UOM 3-1 II COBpCTHB.iemie Ra npOXO^HT TOK OT HCTOMKHKi 

P t U ' ic H 3aMb,Kai,,,H KOHTaKT °B xpoHOMeTpa. no^miioqeHHoro i 
K > ' K ’ ’ tok n r i )OXO OIT qepea oo.MOTKy 1—2 pecie Pi H orpaHHiH 
™ e p U,npOTI,E1EII ' C K "- l<lK KBK coiipuTHMeime Rn MeHbme conpoTHB 
^eHHH R», to tok b ooMOTKe 1—2 oo.inue lOKa B o 6 motkc 3—4, HTO 3aCTaB 
-iweT HKopb pe.ie 3aHHTi> npaBoc no.io>KeHHe. 

H.ih npeAoxpaneuriH KOHTaKToB xpoHOMeTpa ot oOropaHHH BKJHoqeHa 
tteno^Ka R. O. 

mum tok qepea KoiiTaKTbi xponoMeipa — 5 Ma. * 

_ PaccMorpiiM pejKii.M padoTbi KOMaH.irmro npn6opa, xoraa Hcncwib3veT- 
h Xp0 ‘ ,0MeTp 6e3 nonpaBKH H a neTomocTb ero xo^a 

xr^a (JioTCKa.Mepa >CTairoB.iena na ,i.inrn'bie BbiiepwKH (cKopocrb II) 

'irir PeK * 1K; ' ,aTt “ ,b S’ CTaBHTCH B no.io»e H iie <5 ce K » B* - B ncwii 

uem H?mafl7!! B n H *n£ 83 CT3BHTCa B no *’ IO>KeHH e «^iHHHhie>. n P H aroii 
i nn Haha.ia Jit h JI2 pa30MKHyTbi h ^aMnoBbie cxeMhi ne pa6oTaiOT 

De _ • p C ’!!'J K0HTa K’ rfa i 51 h n b peae Pi aaMKny.mcb, to qepe3 o6MOTKy 3—4 
pe.ie Pa norueT tok, hto Bbi30BeT ero cpafiaibiBaHiie. FIph 3 tom qeoM aau. 
Ho y «^n eCfl K0HTaKTU 3—4 rpynnu IV Pa H a oCMorKy yi 11JHC fiy^er noaa- 
HanpsjKeHHe ot HCToqnHKa hht3iihh inaroBbix HCKaT&nefi. B aLnoH aTeab 
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*IlycK» (B«a) Ao-UKen 6brrb BKJiioqeH. HMnyJtbC, noAaifHUft Ha Vi, 3acraB' 
.laeT noaBH>KHbifi koht 8 kt UIHC nepeMecTHTbca Ha oA»y ;iaMejib. ripw Heo6- 
xoahmocth nojiyqHTb 5-ceKyHAHbie 3aMUKaHHH bo BHeiUHefl uenn mohcct 
6brrb Hcno^b30Bana poaeTKa LUa«, CBn3aitHaH c KOiiTaKtaMH 1—2 IV Pa. 

IlpH OTCyTCTBHH 5 -CeKyHAHOrO xpoHOMeTpa MOHteT 6 hlTb HCn 0 JIb 30 BaH 
xponoMeTp, AammHH 3 aMbiKaHHe KajKAyio cenyHAV B stom CAyqae Bi ct 3 Bht- 
ch b no.io>KeHHe «I ceK». Uenb naKaAa AaMnu Jli 84 (pnc. 18 ) OKaweT- 
ch 3aMKHyToii {noaoHteHHH B? h Ba ocraioTCji npencHHMH). Ilpn stom Picpa- 
riaThiBaeT KajKAyro cenyHAy. 

riepubiR HMnyabc Toxa, npouieAuinA qepe 3 KOirraKTU 51 h n pejie Pi h 
i;opMaAbno- 3 aMKHyTbie KOHTaKTbi 1 — 2 Ilpejie Pt. Bbi 3 bisaeT cpaCaTtiBaHHe 
pe^e P?. 3 aMbiKaK>TCH KOHTaKTbi 3 -4 IV P*, dnaroAapH qeMy tok qepe 3 06- 
MOTKy P2 npoAOJDKaeT hath h TorAa, KorAa KOHTaKTbi 51 h n b Pi y*:e pa- 
SOMKHyAHCb. n P H CpaOaTblBaHHM P2 aaMblKaiOTCH ero KOHTaKTbi 2 — 3 II, E 
pe 3 yjibTaTe qero KoiiAeHcaTop Ci 85 (pnc. 18) HaqHHaeT 3 apn>KaTbCH no ue- 
HH: nAIOC HCTOMHHKa ailOAHOro TlHTaHHH, COnpOTHBJieHHH Ri H Ra, KOHTaKTbi 
3 — 2 II P», KOHAeHcaTop C», MHHyc HCToqHHKa aHOAHoro riHTaHHH. JIaMna Jli 
Tima 6 H 15 F 1 (oda.TpHOAa BmuoqeHbi napaAAeAbHo) pa 6 oTaer Kaw yawn 
TeAb TOKa (KaTOAHblft noBTO P HTeJIb) . 

rioKa HanpmKeHHe Ha Ci He aocthmo BejinqHHbi, AocraToqHOii aah 3a- 
/KHraHHH cra6HAc.BoAbTa 86 (pnc. 18) THna Cr*2C, aBTOMaTHHecKoe CMeme- 
iiHe na cerne Jli co3AaeTcn 3a cqeT naAeHHH nanpn>KeiiHH na conpoTHBJieHHH 
o 6 motkh pejie Pa ( buboah 1—2). B pe3y;ibTaie sroro AaMna Jli OKa3biBaeT- 
c« Henoji HOCTbio ot K pbiTofi h tok, npcxoAHiUHH qepe3 nee, HeAocTaroqeH mw 
cpadaTbiBannH Pa. 

Rs HBAHeTCH COnpOTHBACHHeM yTeMKH. HenOHKa 3 a P HAKH Rl, Ra H Cl 
noA^HpaeTCH TaKHM o 6 pa 30 M, qTo 6 bi HanpHweHHe na rwacTMHax KoHAeHca- 
Topa, AocraToquoe aah 3 a>KiiraHHH cra 6 nAOBaibTa, AocrnraAOCb qepe 3 4,7 
ceKyHAU nocAe HaqaAa 3 a P HAa. t. e. nocAe 3aMbiKaHHK nepaoro HMnyAbca 
ceKyHAHoro xpoHOMeTpa. 

noA<>op BpeMeHH 3ap«Aa Ci ocymecraiHeTCH nepeMeHHbiM conpoTHBAe- 
HHeM Ri, BUBeAeHHbiM noA uiahu h orperyAHpoBaHHUM Ha 3 aBOAe. TaKHM 
o6pa30M, BCAeACTBiie «3aAHnaHHH» peAe Pj cxeMa ho qyBCTBHTeAbHa k hm- 
nyAbcaM, npHXOAHiUHM ot xpoHOMeTpa bo BTopyio. TpeTbio h qeTBepTyio ce- 
KyHAbl. 

IlpH 3aropaHHH cra6HAOBOAbTa /la kohaehcbtop Ci pa3pH>KaeTCH no 
uenu: noAOJKHTeAbHaa rwacTHHa KCHAeHcaropa, CTa6HAOBOAbT, conpoTHBAe 
HHe Rj, oTpHuaTeAbHan nAacTHHa. Ha ceTKe Jh co3AaeTca noAOJKHTeAbHufl 
DOTeHUHaA 3a cqeT naAeHHH HanpjDKeHHH Ha Rk OTKpuBaiomHfi ABMny. 
aHOAHbifi tok yBCAHMHBaeTCH h. npoxoAH qepe3 odMOTKy Pa, Bbi3hiBaeT ero 
cpafiaTUBaHHe. 

Uenb pa 3 P HAa Ci, perywapyiomancH conpoTHBAeHHeM Rr, noA^HpaeTCH 
TaKHM o 6 pa 3 CM, hto AaMna Jli ocTaeTcn noAHocTbio oTKpbiTofl b TeneHHe 
V2 ceK, t. e. TaKoro H<e npoMexcyTKa BpeMeHH, KaK h npoAOA>KHTeAbHocTb 
30 MbIKaHHH K 0 HT 3 KT 0 B XpoHOMeTpa. ConpOTHBAeHHP R? BbIBeAeHO nOA UIAHU 
Ha uiaccH. 

np« cpafiaTbiBaHHH Pa 3 aMbiKaioTCH KOHTaKTbi 3—4 IV h qepe 3 nepe- 
KAioqaTeAb Bz, HaxoAHUiHHCH b ncAo>KeHHH « 6 e 3 nonpaBKH», Ha o 6 MOTKy y« 
UIHC noAaeicH HanpnHteHHe nirraHHH h UiHC cpa 6 aTb(BaeT, nan h b 
npeAUAymeM CAyqae, npH HcnoAb 30 BaKHH 5-ceKyHAHoro xpoHoMerpa. Oaho- 
apMMHiio c 3a MfaucaHHeM 3 — 4 IV peAe P* paauhucaioTCH KOHTfxru 1 — 2 II, 
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« peayAbTare Hero uetib o6motkh Pj o6ecTo<tHMetcfl h kohtakth 3 — 4 IV P. 
pasMbixaioTCH. 

IIo oKormaiiHH HMnyjibca TOKa qepe3 AaMny xoHTaxT u P* B03BpamaiOT- 
ca b HcxoAHoe ncuiojxeHHe h cxeMa, npitAH b nepBonawajibHoe cocToamie, 
nraHOBHTca BHoBb wyBCTBHTejibHofl k MMnyjibcaM or xpoHOMerpa. 

Tan Kan onncaHHuA uhka aahtch 5 cen h bo opeMH uwiuia cxeMa 
HeMyBCTBHTejibHa k cHrna^iaM ot xpoHOMeTpa, nocrynaiomHM xawAyx) cexyn 
Ay, to IIIHC Gyaer cpaOaTUBan, I paa b 5 cex. mto h Tpefiyexca jwx H op- 
Ma/ibiioA pafioTbi. ^ 


3. Emok nonpaaxM xpoHOMerpa 

TaK nan hc peKOMeHAjercH nepeBOAHTb crpeaxH xpoHOMeTpa, a cpafia 
luBaimc cxeMbi (Hawa.io h kohcu BhiaepjKKn) acvdkho nponcxoAHTb bo mho- 
mix iM.viaax h MOMeitTbi apoMenH, onpeAeaeimbie c ToquocTbio ±0,5 cex, xax 
♦to iipe;i\i \forpeiio inirrpyxuHeA no wafijnoAeHHK) noanpHux chhhhA, noiipaB 
Ka na Hero>uiocri> \<ua xpoHOMeTpa bboahtch HenocpeACTBeHHo b Kn, jyi* 
i *ero Hciiiuiuiyt'TCH hi opa« .laMnosan cxeMa. 

B miM CAyqne nepeionoHaTwib B* CTaBHTCB b noAoweHHe cc nonpaa 
Kuii», iu poK.TK)«iaTe.Tb Bi ctoht b ncvioJKeHHH, coorBeTcmyiomeM npHMenae 
MOM) xpoiMVinpy. nopemuoMaTe^b Bs ocraeTCH b noAO*eHHH «AAHHHhie» 
Mcpca jaMMiyTMo K( uTaxTbi 1—3 nepex/noqaTe.™ B? H a Jianny Jh 89 (pwc 
18) itoiaoTiMi nnnpMwemie HnxaAa. K 

( \t'Ma i!oi!p;»HKii xpoHOMeTpa ana.Toi HHHa paccMOTpcHHoft Bbiine cxeMe 
. ppeoOpa *oiwnmvi o mocexyiunbix HMny.TbcoB h pa6oTaeT c TeM otjihhhcm 
iro npoao.t>KnnMi.HocTb umcia pafioTbi mo/kct peryawpoBaTbcH onepaTopow 
"P H laiMoiuii K- ‘HI ( pile. 18), nbiBe.ieHiioro na nepeAHiox) naHeab nwibTa 
PaocMaipuBacMaH cxeMa muineTCH cxeMofi 3aAep*XH CHrnaAOB h bho 
cht nonpaBKy b tom CAyqae, ecAH xpoHOMerp cneujHT b upe/ienax 5 cex. 

B ca\ 'iae otct aBaHHB xpoHOMeTpa b npeAeaax 5 cex nonpaBxa Moixei 
ouTb iioayqeHa iiy T e M nepeaoAa UiHC «a I A&aeHHe Bnepea hto SKBHBa 
.leHTHc aaMeHe oicTaiomero xpoHOMeTpa na xponoMeip cneiuauuiA c nocae- 
,iyx)iueii saAeprcxoA imnyAbca cxeMofi nonpaBKH, xax paccMOTpeno Buuie. 

CxeMa nonpaBKH Mower BHocHTb 3aAepwxy He (kwiee 4 5 cex B cav 
qae pacxowAeHHH xpoHOMeTpa c hcthhhhm BpeMeneM na BeAHqHHv fcviee 
a ceK nonpaBKa bboahtch CAeAyiowHM oOpaaoM: n P H homoiuh cootbctctbvio 
mere nepcBOAa LUHC h UIHM KoMneHCHpyeTCH paoxZX^S, 

2 ceK ,WH uejiofl MHnyTe; ocTaBUjaaen MacTb (b npeawiax 5 cex) xoMneHCH 
pyeTca jiaMnoBCH cxeMOH. nepeBOA UIHC h IJIHM ocymecnwiaeTCH c no 
viombio KHonoK «HacTpoAxa». > c no 

4. PafloTa Ha xoporxMx BbiAepmxax 

Mhi paccMoTpejiH pewHM pa(5oTbi ^aMnoBux cxeM b cjiynae, xoraa Ha 
*neKTpoaBHraTejib 4>oTOKaMephi HMn>vthcbi no^aioTCH qepe 3 npoMexcvTKH bo«- 
MeHH xpaTHbie 5 cex (iyiHHHbie Bhi A ep«Kn). *ipoMwxyTXH Bpe- 

noayqenHH BhwepxceK or ‘/ 2 Ao 4,5 cex nepex^ioMaTe^b B* CTaBHTCH 
BK^roqaeTCH* H^KM^/^jxnbi ^ nai0,Kei,He n ° npaBKM> - npH 9T0M 

Pj oiUnRn™ 07 x P° HOMeT P a Ha UiHC npH 3aMbiKaHHH 3—4 IV pe^e 
3an > CKaeic " nonpaBKH, 

cpaoaTUBaHHH KOTopofl Ha UIHC nocTynaeT Bropofl h M ay ji be nepea xoHTax 




Thi 3- 4 IV pejie P-, KOHTaKTU 3—4 Hti- 4 B?. BpeMH 33 Aep>KKH HMny^n 
ca peryxHpyeTCH npH noMotuH R?. 

Taxan nocjie^oBaTeibnaH napa HMnvvibcoB, noAaaaeMax Ha (JxyroxaMe 
py, no3BOfl«eT ocymecrBHTb BbuiepncxH ot ‘/ 2 ao 4,5 cex (nepBbiH HMnyjibc 
oTxpuaaeT (|)OTO3aTB0p, BTopofl 3axpbiBaeT ero). OieAyeT oTMeTHTb, mo 
qacTOTa xoAa uiaroBhix HcxaTejiefi npH stom y/iBaBBaercu. 3 to hco( 5 xoahmo 
yqecTb npH 3aAanHH uporpaMMu. 

KopoTXHe BbiAepwKH b 0,2 cex mo>kho ncwiyqHTb Taxxce nyreM ycraHOB 
kh (Jx/roxaMepbi Ha I cxopocTb. B 3tom cnyqae oTKpuTHe h 3 axpbiTHe 4 >oto 
laTsopa ocy mecTBJi hctc h 3a oahh uhkji cpaOaTUBaHHfl. 

5. Bjiok uiaroBux HCxarexeA (U1H) 

LUH 91 (puc. 18) upeACTaBjiaer co6oh uhxah«ic( xoe xoHTaxTHoe 

NCTpOHCTBO HOCAeAOBaTeJlbHblM 3aMUKaHHCM jiaMejiefi. 

HMn>vibc Toxa, nocrynaxjiUHH na o6Moxxy LUH, lacTaBJiHeT iioauhw 
i.uh xcHTaxT nepeMecTHTbcH na oaho nojio>xeHHe. B C-I80 npHMeHeHhi waro 
Bbie HcxaTejiH Tima UJH-II. HMeiomnc 4 ruiaTo (4 noABH/KHbix xoHTaxTa h 4 
P«Aa AaMejieA). 

Bee LUH xoMaHAHoro npaOopa HMexn cAHHaxoByio xoHCTpyxuHio. Ha 
OAHOH OCH C riOABH>KHblM XOHTaXTOM UiaTOBbiX HCKaTeAeii HaXOAHTCH uixaAa 
c 12 AeAenHHMH, noxa3biBaiomHMH naiowemie noABHJKHoro xoHTaxTa. LUH 
MMeeT 12 jiaMejieii. HoABn>KHbiH xoHTaxT nepeMemaeTCH oahh pa3 3a 5 cex, 
>ito ofiecneqMBaeT iiepnoAHqucKTb paOoTbi LUHC b 1 mhh. 

BbHAy HHTencHBHOcTH paSoTbi UJMC h UIHM HMeeTca peaepBHbiii 
xoMfL/iexT uiaroBbix HcxaTeAen, bkaiohchhux nApajiJieAbHO paOoqiiM h bbo 
AHMbix b AtHCTBHe nepexTKj>iaTe.THMH B«, Bs, B« h B7«. Pe3epBHue LUH na 
lipHHminiiaAbHOH ^icxTpocxeMe H 3 o 6 pa>xeHbi Henannocrbio. a noxa 3 aHbi tojix 
KO HX 06MOTKH y? H Vs H UeilH BKJHOqeHHB nOABHHCHblX KOHT 3 XTOB. 

ZLah oOecneqeinm 10-MimyTHoA nepHOAHqHOCTH pa6oTbi 
HMex/rcH UJHM. nocjie Toro xax LUHC coBepuiHT nojiHUH uhkji paOoTbi, 12 
cpaOaTbiBaHHH, UJHM nepeABHraeTca Ha oAHy aaMeab. ZloCTHraeTCH axo 
cjieAyxjiuHM o6pa30M: npH nepexOAe noABH>KHoro xoHTaxTa LUHC Ha Jia 
Mejib, cooTBeTCTByiouiyio nyaeBofl cexyHAe, Ha ofiMorxy OAHOMHHyTHoro pe 
ae P« noAaerca Hanpa*eHHe no uenn: nax)c HCToqHHxa nHTaHHH peae, Bcno 
MoraTeAbHbiA xoHTaxT, 3aMKHyBUiHHCH bo BpeMB cpaOaibtBaHHH UIHC, koh 
T aKTfaf 4—2 B«, HOABH>KHblH XOHTaXT UIHC, oOMOTXa P«, R«, MHHyc HCTOq- 
KHxa nHTaHHH peae. Flpn stom qepe3 xoHTaxTbi 3 — 4 IV P« x HcroqHHxy nH 
thhhh noAKAxjqaeTCH ofiMOTxa y«. 3acraBAHH lUHM nepeABHHyTbCH Ha oah> 
AaweAb. 

Tax xax aah UIHM Bbi6paHa 10-MHHyTHan nepHOAHHHocTb, a oh HMeer 
12 AaMeAeA, to hco6xoahmo oOecneqHTb «nepecxox» qepe3 2 AaMeAH. 3 tot 
nepeexox coBepuiaeTCH Ha HyAeBoA h 5-A MHHyTe 10-MHHyTHoro HHTepBaAa 

KorAa noABHJKHbiH xoHTaxT LUHM h8xoahtch Ha oahoA H3 AaMeAen 
(xpoMe nyaeBoA h nnroA), pa6oTa ero coBepuiaeTCH, xax onncano Buuie 
Ecah noABHHvHuA xoHTaxT LUHM nepeAAeT Ha HyAeByx) hjih nHTyx> AaMeAb, 
to qepe3 10 cex noABHHCHbiA xohtbkt LUHC 33MKHeT uenb: nax>c HCToqHHxa 
nHTaHHH peAe, BcnoMoraTeAbHbie xoHTaxTbi Ha UIHC, koht&xtijI 4—2 B«, noA- 
BHHCHblH X0HT3XT LUHC, CTOHIUHA B nOAOJXeHHH cio cex>, HOpM8AbHO-3aMK 
h>*tuA BbiKARjqaTeAb B« «nepecxox» R«», o6MOTxy P* c buboabmh 3—4, no 
abhjkhuA xoiiTaxT UIHM, ctohiuhA b noAOJxeHHH, coorBeTCTByicmeM HyneaoA 
MX IlXTOft MHHyTe, KOHTaKTbl 2—4 B(, MHHyc HCToqHHxa nHTaHHH pejie 

15 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 


j • 



} 


; i 





I- 


B pesyjibtdTe 3toro 3aMUKa»TCfl kohtbktm 3—4 IV pejie P« m 3THK 
caMUM noAaercH tok Ha ofiMOTxy LUHM, 3acraBAHH ero ncABKWHufi kohtbkt 
nepeftTH c HyjieBoft hah mrrofi AaMCAH na cnejiymutyio 

Jin * oGecneqeHHH 6e30TKa;iHofl pafioTU cxeMbi nepecxoxa o6motk8 P» 
c BUBOAaMH 1—2 BKJiKJMaCTOi Ha noAAep>KaHHe, mo6u npeAoTBpaTHTb pa3- 
MbixaHHe P» npH otiecroMHBaHHH o6motkh 3—4, mo HeH-idewHo npoHcxoAHT 
np» nepecxoxe. 

Tax xax b abhkom CAyqae tok mojkct oTBerBHTbCH or buboab 4 o6mot 
KH P« B CTOpOHy no UeiTH: o6MOTKa P?, MHliyc HCTOHHHXa nHTaHHH peAe, TO BO 
HaGeixaHHe napaaunioro cpa6aTUBaiiHH P« h Pr b uenw hx o6motok bkaio- 
MeHbi orpaHHMHTejibHbie conpoTHBAemin R«, R«, R« no 2 00 om. 

Ecah tok npoxoAHT He 6ojiee new qepe3 oaho orpaHHHHTejibHoe conpo- 
THBJieHHe, to 3T0 tie cxa3biBaercH Ha HopMaAbHofl paCoTe peAe. Ha o6MOTxy 
qacoBoro uiaroBoro ncxaTeAH (IUHH) pa3 b 5 mhh noAaeTCH HMnyAbc qepe3 
3—4 IV peAe P?, cpa6aruBaiomero npH naxonyieimH noABHxaioro xoHTaxTa 
UJHM Ha jiaMejiax nepecxoxa (nyAeBan h nnTa« mhh). FlepHOAHqHocTb pa 
fioTH UIHH — 1 nac. Uah patSoTU MHH nepexAioqaTeAb Bn MoxceT 6brrb b 
.iiofioM nowioiKeHHH, xpoMe «OraHAapT». 

IlepeBOA uiaroBhix HCKaTejieft b >Kejiae\ioe nojioiKeHHe ocymecTBAHeTcn 
KHonxaMH KHi, KHa, KHs, bubcachhumh Ha Kpuiuy xoMBHAHoro npwfiopa c 
Ha^nHCHMH «HacTpoHKa* h aaMuxaicuiHMH uenw nHTaHHH o6motok cooraer 
CTByKUUHX UJH. ripH HeofiXOAHMOCTH nOAyMHTb O/lHOMHHyTHbie H nBTHMHHyT 
nhie aaMbiKatiHH bo BHewHeft nenn oneparop \io>KeT ncii0Ab30BaTb BUBOAbi 
lUn h UJi*. C oaHcii H3 AaMeAefi UIHM cbh33h 3AeKTpoMarHHTHufi cqeTqHK 
3j, OTMeqaiownfi ortmee xoAHqeciBo qacoB pafioTu npnfiopa h Kfl. 


6. 3ajUHxe nporpaMMu 

3a;iaHHe nporpaMMu paSoTbi cpoTOKaMep cboahtch k lajiaHHio BpeMeHn 
Haqa^a h kohu. 3 xaxcAoft BUAepwxH. 

PaccMOTpHM patkrry 1 nporpaMMu. 

Haqajio h xoHeu BUAepwKH oCycAOBAHBaeTcn noAaqeft HMnyAbca xpo 
noMeTpoM AnHTejibHocTbio 0,5 cex Ha motop (JioTOKaMepbi, npnqeM xa>KAuA 
HMnyAbc nocvieAOBaTe^bHo BU3UBaeT OTKpNBaHHe hah aaKpuBaHHe <boT03a- 
TBopa. 3aMKHeM c noMombio BUKAioqaTeAeH xaxKe-AH6o koht8ktu LUHC h 
UJHM, cooTBeTCTByiomHe MOMeHTaM BpeMeHH BufipaHHOH nporpaMMu cbeM- 
kh. Kor^a noABHiKHue kohtbktu sthx uiaioBux HCKaTejieii gyAyT HaxoAHTbcn 
Ha JiaMejiax, cooTBeTCTByiomHX 3aMKHyTUM BUKAioqaTeAHM, Ha o6MOTxy 
rrpeABuxoAHoro peAe P» 6yaeT no^ano nanpHJKeHHe no ueiiH- runcc HCToqHH 
xa nHTaHHa pene, BcnoMoraTe^bHue KOHTaicru UIHC, 3aMKHyrue npn noaa- 
qe HMny^bca ot xpOHOMeTpa, koht3xtu 4—2 B 4, nojXBHHoiUH koht 3 kt 1UHC 
JiaMejib, aaMKHyTufi BuioiioqaTe^b, KoirraKTu 4—2 B« (BuionoqaTe^b B«* 
pa30MKHyT), noABHWHufl xoHTaxT 1 nporpaMMu UJHM, JiaMe^b, 3aMKHyTuA 
BuxjiioqaTe^b, ofiMOTxa P#, MHHyc HCToqHHxa nHTaiiHH p?yie. 

BuKJiioqaT&nb B#s 3aMuxaeTcg np» Heo6xo^HMOcrH ncjiyqeimH 1 -mhhvt 
HOfl nepHOJHqHOCTH IUH n P H HeHCnpaBHOCTH UJHM. B 3TOM ciiyqae tok H4eT 
MHHys UJHM h cxeMa paCoTaeT c nepHOAHqnocTbK), o6yc.ioa^HBaeMoA jiHiub 
npofloJiJKHTejibHocTbio uHxaa paCoTu IUHC. 

np H cpaCaruBaHHH P. qepea xoHTaxTu 3-4 IV aaMuxaeTca uenb nw 
T8HHB o6motxh buxoahoto peae Pia. 

nttTa ® H JP Ma * lbHOM COCTOXHHH npHOTCJTCTBHH HMHyjlbCa TOK OT HCTO'-iHHKa 
nHTaHHH MexTpoflBHraTejH qepea aaMKHyrue cnapa^ie^eHHue xoHTaxTu 
2-1 H 5-4, peae P.« h 26-mrupbxoBuA uirenceabiikA paaieu uj&ul ofio- 


| rpesareaH <poroxaMepu OB» c nocneAoeaTejibHo noAiuiioqeHinoa x hhm rep- 
1 MoperyjtBTopoM TMi. 

i npH cpaCaruBBHHH P»a o6orpeB cpoToxaMepu BumiioqaeTCii h tok qepea 

| kohtbktu 2—3, 5 — 6, BUKnxwaTe^b B» («Motop I») nocrynaer Ha aaeicrpo- 
| ^BHraTenb (JxrroxaMepu 1 nporpaMMu, oTxpuBasi wih aaKpuBan ^x>T03aTB0p 
I h npoTHrHBax ruienny. 3aMUKaa Te hjih HHue BuxjnoqaTejiH IUHC, moikho no- 
S jiyqHTb b TeqeHHe MHHyTu HecxoJibxo pa3jmqHUx BUAepxcex c pa3HUMH hh- 
| repBajiaMH. B npeaejiax 1 0-MHHyTHoro HHTepBajia BuCop nywHUX MHHyr, b 
j 1 Koropue ocymecTBjmeTCfl cbeMxa. npoii3BOAHTCn 38MuxaHHeM cooTBercrByio 

3 IUHX BUKJiioqaTejieft UJHM. 

I KomraxTu KIls sjiexTpoABHraTejisi ynpaBJimorcH xyjiaqxoM, chahiuhm 

i Ha oahoA H3 ocefl peAyxTopa, h bbjihiotch (Jjiokhpobomhumh. 3a BpeMH hm- 
| nyjibca xoMaHjxHoro npnCopa xyjiaqox noAAep>KHBaeT uenb nHTaHHx anexTpo- 
ABHraTejiH aaMKHyTofl ao Tex nop, noxa oh He 3aftMeT nepBOHaqajibHoro no- 
jioJxeHHH. IlepeA HaqaaoM cbeMKH aah npoBepKH pafioTu 3JiexTpoABHraT€JHi 
1 HAH AAH npOTHrHBaHHH HAeHKH Uenb nHTaHHH MOJKer 6blTb BKAK>qeHa MHHya 
peAe Pis nyTeM 3aMuxaHHa KHonxH KH« «Morop 1». BuKAioqaTeAb B* CAy 
>KHT AAH BUKAlOqeHHH UenH nHTaHHH BAeKTpOABHraTeAH. 

' BTopan nporpaMMa, uenb xoropoft coctoht h.i Apyroro pHAa xoHTax 

tob UJH, peAe Pio h Pu, pa&rraeT aHaAorHqno. 

OnncaHHaH SAexTpocxeMa no3BoAHer 3aAaTb cAeAyiouuie nporpaMMu 
cbeMKH: 

a) Bee BbiAepncxH h Bee npoMeHtyTKH MewAy hhmh Kparau 5 cex (I cxo- 
pOCTb 3AeKTpOABHraTeAH) ; 

6) BUAepxcxH xpaTHU 5 cex, a npoMewyTKH or 0,5 ao 4,5 cex (I cxo- 
pocrb); 

b) BUAepx(KH ot 0,5 ao 4,5 cex. a npoMejxyTKH xpaTHU 5 cex (I cxo 
pocrb) ; 

r) BUAepiKKH 0,2 cex, a i ipoMextyTKH xpaTHU 5 cex (II cxopocTb) 

a) BUAepiKKH xpaTHU 5 cex, a npoMewyTKH 0,4 cex (II cxopocrb). 

UenoqKH, COCTOHIUHe H3 KOHAeHCaTOpOB Cs — C»t COnpOTHBAeHHft R» 
-Rm, R«^, Rn hbahiotch HcxporacHTeAbHUMH h npeAoxpaHHiOT HarpyjxeHHue 
KOHT3KTU OT oOropaHHH. 

7. CncreMa cHrHajiM3auMH h kohtpojih 

Uah Ha6AioAeHHH 3a pa6oToft KFI h ynpaBAHeMUx hm y3AOB npeAycMOT 
peHa cucTeMa cnrHaAH3auHH h kohtpoa h : ixeATan AaMnonxa «KaMepa* JIHt 
aah I nporpaMMu h JIHio— aah II nporpaMMu (3aropaeTCH np» cpaOaTUBa- 
iihh npeABUxoAHoro peAe h CAyiKHT a*th koiitpoah noAaqw HMnyAbca Ha <Jx> 
lOKaMepy). OHa no3BOAHer TaK«e KOHTpoAHpoaaTb cooTBeTCTBHe pa6oru 
maroBUx HcxaTeAefl 3aAaHHofl nporpaMMe. ripoAOAiKHTeAbHocTb ee ropeHHH 
paBiia a*t i it e.’i biiocTH HMnyAbca b mofi neuw — 0,5 cex; 

.-leAcnaii AaMnoqxa «3aTBop» (JIHi aah 1 nporpaMMu h /IH 4 aah II 
nporpaMMu) BiunonaeTCH xoiiTaxTaMH Kill (KI14 — aah BTopon nporpaM 
mu), oGnoparopa (JioToxaMepu h cHmaAH3HpyeT o tom, hto 4>0T03aTB0p 
laxpuT. 

Uenb nHTaHHH xpacHoft AaMnoqxH «nepeMorxa» UH> (JIHu) aaMu- 
xaeTCH qepe3 koht3kt Kill (KUs) xacceTu (JxrroKaMepu bo BpeMH nepe- 
MOTKH. nOCAeAOBaTeAbHO C 3eACHOH AaMIlOMKOfi BKAIOHeHU AaMnoqxH OCBe- 
meHHH qacoB JIH2 h UHs (JIHs h JJHe). HanpHxceHHe HaxaAa AaMnoqex pe- 
i vAiipyeTCH peocraTOM Ri* h Rw cOcaemeHHe qacoB* 9^ h 95 (pnc. 18). 
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BBMAy roro, mo ha ruieitKe bucokoA qy bctbhtca bHocm hsoCpamcahhb 
uacoB no.iyqaeTCH ncpe^epjKAHHUM. .laMnoqKH 3 auivnTHpoBAHfai nocTOHHHU 
MH COnpOTHBJieHMHMH R«* (R 49 ) 

HanpawetiHe HanaAa AawnoqeK ocBeweHHH qaeoB n uvieHbix AaMnoqeK 
6,3 Bo.ibTa, nomoMy ohh cocAHHenw nocAeAoBaTeAbiio, Tax xax liHTaioT 
oh ot 24-nojibTOBOH uenn 

Aah oOecneqeimn nocTOHHCTBa xoAa nacu CHaCwenbi o6orpeBaTeoiHMM 
O 6.1 (06.:) h TepMopery^HTcpaMH TM« (TMr). no.i.iepwHaaiomHMH TeMnepa- 
Tvpv b nyeAeAax 0° ao f28°C 


Cae^yer noMHHTb, mo nepenopaitHe iSAewoH .la.MiioMKii BcerAa BAeqeT 
ia coCoA pa3puB uenH ocaemeHHH qacoe. 

npH 3BMbIK8HHM Klla H Kill HMHVAbCbl UOAaiOTCH HB 3AeKTpOMarHHT 
Hue c4eT4HKH 3i h 3i cooTBeTCTBenHo aah AByx nporpaMM MHcna 3acHHTfaix 
KBflpoB. Ha AHaMeTpa^biio npoTHBonoAo>KHbix cToponax CoAbiuoro 3 epK*Aa 
vcTa hobji oHbi OTMeTHHKH «ceBep— ior» c .laMnoMKaMH JIHu h JIHu. 

To/ioBKa 4>0T0KaMepbi vcTaiiaBAHBaeTCH takhm o6pa30\i, htoGu ahhhh, 
ooeAHHHiomaH jiaMnowKH, iiaxoAHAacb b haockocth MarmiTHoro MepnAHana 
liHTaHHe k jiaMnomcaM «ceBep— ior» noABoAHTCH qepe 3 peocrar Rio «Hanpn- 
«eHHe OTMeT4HKOB» 96 (pHc. 18), peryAiipyiomHfl Hawaji o6enx AavnoqeK. it 
McpeKAioMaTeAb B^s, HaxoAfliuHftca b noAOKeiniH «<I>oto». 

KpuMe Toro, iioc\icAoBaTe.ibHo c KawAoii AaMnoqKoii bkakj4cho ewe no 
oAHOMy peocraTy: R.r («>oi>) h Ri* («eeBep») 97 h 98 (puc. 181. JlawnoqKH 
•Bee BpeMH ropHT Heno.uibi.vt iiaKa.iOM. 

PeocraT Ri* 3aKopaqnBaeTCH oahii pa.t b 5 miih koht.'iktumh 2—3 II pe 
le P', CAaroAapn qemy .laMnoqxa «ceBep» BcnwxttBaeT apne. PeocTaT R 17 3 a- 
KopaqHBfieTCH KCHTaKTavtn 2 -3 II Pn, npHqeM qacTOTa noBTopeHMH BcnuuieK 
laMnoqKH «ior» Mower CbiTb Bbi 6 paHa oahh pa3 b 1; 5; 16 hah 60 mhh coot 
eeTCTByioweft ycraHOBKOH nepeionoqaTejiH Bn. Otm 6 T 4 hkh «ceBep— mr* Bcnw 
xHBaioT b tom CAyqae, KorAa IUHC ctoht b noAoweHHH «5» no uiKaae Hcxa 
TeAH. a IUHM— b noAowenmi «5» hah «10». /laMnoqKH JIHu h /IH.< Mom 
ohiTb BbiKAioqeHbi BbiKAioqaTejiHMH B?i («ceBep») 11 B?o f*ior») 

MiK)6pa>KeHHH AaMnoqeK {})OTorpa(})HpyK)TC5i na n.'icnKe. a pasAiWHaH 
■jacTOTa BcnbiuieK no.iBOAHeT onpeACAHTb nonpaBKv qaeoB, <|>OTorpa<bHpye- 
vtbtx na iiAenKe. nepewnoqaTeAb B?? AOAweH BcerAa naxoAHTbcn b noAowe 
hhh «<Pon». B noAo>KeHHe «CneKTp» on cTaBHrca npn pa6oTe co cneKTnaAb- 
moh KaMepoH. 


Haiipa>KeHHH 11 tokh b neimx KoinpoAnpyKJTCB boa bTMeTpoM h aMnep 
veTpoM. BoAbTMeTp Hn.' e nepcK.noqaTe.ieM Bi<. Moacer 6 bin. ik AK.iioqeH k 
cAeA.vwuiHM uenttM: new. niiTaniw UJH, ueiw nmaiiwi waMep, 01 MeTqHKOH 
«ceBep - ior», nenb naKc ia .laMiioneK, ocBewaKwinx »iacu I nporpaMMhi Ue- 
Ha AeAoiiHH WKaAbi BOAbTMCTp a npii bcc.v unAoweniiHX nepeKAK>qaTeAH Bi« 
paBiia 0,o D . rie pen a ai ca e m B» a.Mnep.MeTp HU. Mo>Ker 6biTb no.iKAioqen k 
pa3AiiqirbiM nensM KH wepe3 cootbctci ByibniHe iiivutw R r— R 4 i. Hen a AeAe 
min WKa.ibi aah H3MepeHHH Tona b pa:i.iHqnbix nenax ne camiaKOBa: b nenux 
pcTOKaMepbi h o6orpeBa tepKaA — 0.1 a. b nenn odorpeEa qacoB —0 01 a b 
anoAHofl uenH— 1 Ma 


/l-ia 

Aii.vinoqKH 


VAoCcTBa iiaoAioAeHHH aa pa6oToA UJH HMeiorcH oceeTHTeAbHue 

J IHi* 11 BKAioqaeMbie BbiKAionaTeAeM B« («OCB 


8. OOorpct Mpiai 

B ueAHx HeAonyweHHH 3anoTeBaHH« aepxaA npH pa6oTe b yaioBHHX 
hhskmx TeMnepaTyp b nwioBicy C-180 BMOHTHpoBau o6orpeB. HanpaxceHite 
oCorpeBa 3epxaA noAaeTCH no 26-)KHAbHOMy KaOeAio qepei KOHTaKTbi 20 h 
21 unenceAbHoru pa3teMa (1 IIP) k pacnpeAeAHTeAbHoA KopoCxe h Aa^ee no 
16-wwibHOMy KafieAio qepe3 KotiTaicTU 19 h 20 LIJP Ha oflorpeBaTeAH 6 oab 
woro 3epxaAa O6.s-rO6.10 c nocAeAOBaTeAbHo bkaiohchhumh TepMoperyAH 
TopaitH TMj h TM», a TaKx<e na oOorpeBaTeAb MaAoro 3epKaAa 06 s h en» 
TepMoperyAHTOp TM«. OOorpeB MoweT BbiKAioqaTbCH npH noMouiH B« h B’. 
pacnoAOweHHbix Ha HHWHeA cropone ocHOBaHHH 3epnaAa 82 (pHc. 8) . 

JXaa yAo6cTBa pa6oru b HoqHoe BpeMn b THe3Aa UJm 15 (pwc. 8) mo 
hict 6uTb BKAioqeHa nepenocHan ocBentTeAbHaa AaMnoqKa JTH«. 

9. IlMTaHMe KOMawiHoro npH0opa 

C pacnpeAeAHTeAbHoro WHTKa (pHc. 20) c ycTaHOBAeHHWMH Ha HeM 
iiAaBKHMH hpeAoxpaHHTeAHMH nP-I-nP-8 nHTaiowee HanptOKeHHc noABo- 
ahtch k KAeMMaM Ha 3aAneA ctchk© Kn. Aah peAe, LHH, 0HntaAH3auHH h 
oOorpeBa 3epKaA HeoOxoAHM nocTOHHHfatA tok ot aKKyMVAHTOpoB Hanpaxce 
hhcm 24 BQAbTa. Pa3AeAeH«e ueneA nirraHHH yAo6Ho aah npoBepKH pa6o 
Thi Kn. Rn* aHOAHbix ueneA AaMn noAaeTCH nHTaHHe or cyxnx 6aTapeft Ha 
fipHWeHHeM B 300 BOAbT. 

riHTaHHe HanaAa abmm h TCAet|)OHa ocywecTHAHeTcn or HcroqHHKa no- 
i.TOHHitoro TOKa HanpH*eiiHeM 6,3 BOAhTa. Aah nHTaHHH ?AeiCTpoABHraTeAH 
KaMepbi noAaeTCH nocTOHHHbiA tok HanpaHtenHeM 32— 36 BrvtbT c yqeTOM na 
leHHH nanpflJKeHHH b coeAH h HT e.i bHOM Ka6e.ie 

Bo BpeMH pa6oTbi Kopnyc Kn, hb.ihiowhAch jackt jKicTaTHqecKHM 3K- 
pBHOM, HeofiXOAHMO 333eMAHTb. JXn H perVAHpOBKH HBnptDKCHHH B UenflX nH- 
TaHHH anoAoB. naKaAOB h KaMep CAywaT peocraTbi Rji, Ris h R», 'bmbcach 
Hbie Ha nepeAHicio naHeAb h cHafimeHHue cooTBeTCTByiowHMH H8AT1HCHMH 99. 
100, 101 (pHc 18. P hc. 3) 

10. Pa6ora c ceHCHTOMerpoM 

CeHCHToMerp cAy>KHT aah BneqaTMBaHHH Ha wieHKy craHAapTHhix 
IUK8A HpKOCTeA, AaiOWHX B03MO>KH0CTb npH nOCAeAyiOWeS (|)OTOMeTpHqeCKOfl 
o6pa6oTKe HeramBOB onpeAeAHTb HHTencHBHOCTb CBeqeHHH HCCAeAyeMbix 
o6-beKTOB. 

B ceHCHToMerpax, npHAaBaeMux k t|>oTOKaMepe C-180, (})0TO3aTBOp H3- 
\ieHen Tax, hto oh MojKeT ynpaBAHTbca iiwnyAbcaMH ot KFl. flepeA BKAioqe- 
iineM ceHciiTOMeTpa UIHM c noMowbio kiioiikh KH* ycTanaBAHBaeTCH b oaho 
H 3 nOA«»KeHHH, COOTBeTCTBVJOlUHX He3aAeACTBOBai:HblM KOHTaKTaM 3-ro pHAa 
(Ha npHHUHiiHa;ibiioH cxcMe H3o6pa>KeH BHH3y) . riepeKAioqaTeAb Bn npn 
iTom acx'ihvch GuTb nocTaBAen b noAO>KeHiie «CTaiiAapT», a 4>oT03aTBop (}>(» 
TOKawepbi I’.aivpbiT. Tanu.M oopa30M, nitTaime o6motkh LUMM ocywecTB 
.iHercii OAiiuBpeMemto c noAaqeft Ha (JiOTOKaMepy 1-A nporpaMMbi HMnyAbca. 
lAKpuBaiowero (J)0TO3aTBop. no cAeAyiomeA uenH: haioc ncToqHHKa niiTaHiw 
IUH. KOHTakTbi 2—3 II npeABbixoAHoro peAe 1-A nporpaMMbi P*. Bn, o6mot 
Ka ya, MHHyc HCTOMHHKa nHTaHHH. riHTaHHe CeHCHTOMeTpa (24 BOAbTa no 
cioHHHoro TOKa) noAaeTCH k KAeMMaM Kas. K» Ha GokoboA creHKe cchchto 
vterpa. 

flpit noaaqe HMnyAbca na o6woTKy Yi noABHMHbiA koht 8 kt UIHH ne 
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pexoAHT Ha saAeftcTBOBaHHyio jiaMejib h aaMbiKaeT uenb riHTaHHa o6motkh 
peie P«i. npH 3 Tom 3aMbiK8K>TC8 KOHTaKTti 1—2 IV peAe Pn, a peayAbTSTe 
iero 3 aMhiKaerc« uenb niiTaims) peAe ceHCHTOMeTpa Pu, coeAHHeHHono c KI1 
UlHypoM C BHAK3MH IUm H UIu. 

ripu cpaCaTbiBaHHH pejie Pm BmuonaeTCH uerib 3.'ieKTpoMarHHTa 3«. 
rioAHHMaiouiero 3acjioHKv ceHCHTOMeTpa. 3ac.iOHKa ocraeTca oTKpbiTofl ao 
rex nop, noxa c P» ua LL1HM He nocrynuT cAeAyiomHfi HMnyAbc; KOHTaicr 
UJHM nepeABHHeica ua He3aAeflcTBOBaHuv»o jiaivie.ib h uenb nirraHHfi pene 
ceHCHTOMeTpa pa30MKHeTca. TaKHM o6pa.30M AocTHraeTca paaeHCTBo BhiAep 
jkck. AaBae.Mbix ceHCHToMeTpoM h (poTOKaMepofi ripu cteMKe. 

OnnmecKyio cxeMy ceHCHTOMeTpa 4>CP-4, omicauHe KoncTpyKUHH h 
upaBHJia 3KcnAyaTauHH mojkho h3hth b HHcrpyKUHii, npuAaraeMofi k ceH- 
I'HTOMeTpv. JIaMna ceHCHTOMeTpa miTaeTCH qepe3 nyAbT ot cem nepeMCHHo- 
roTOKa 127 — 220 BooibT hah HenocpeAciBeHHo ot aKKVMy.THTopOB c nanpjoKe- 
HHeM 12 b. CeHCHTOMeTp h ero nyAbT H3o6pa>KeHbi Ha puc 29. K ceiicHTOMeT- 
py npHAaioTca ABa cepwx 10-KpaTHbix cBeTO(j)HAbTpa. 

11. KOHCTpyKTHBHOe (MpOpMJieHHe Kfl 

Ko.MaHAHbift npnOop cMOHTHpoBaH ua MeTa.iAHqecKOM maccH, cBepxy 
laxphiTOM nanejibio. Ha KOTopvio BbiBeAenhi opraHbi ynpaBJieHHH h npHfiopbi 
KOHTparm pa6otbi KOMaHAHoro npHfiopa h f|)OTOKaMepbi. PlaHeAb yAepjKHBaer- 
en neTbipbMH 3acTe>KKaMM (cm. puc. 16. 17. 18 h 20). 

HenoTopbie AeT.i.m h-ouaiiAHoro npnoopa TpefiyiOT aah iiopMajibnofi 
. paOoTbi onpeAeJieHHon: no.io/KemiH. HanpHMep: cueT'iHK paOoTaeT ToAbKo b 
ropH30HT3AbHOM flOAOsKeiHIH, nO3T0My B CHeTMHKaX, nOCTaB.TeHHhIX B Kn Bep- 
THKaAbHo, 33BOAOM BBeAena AoncwmiiTCAbHaa npyjKmia, qTo naAo HMeTb b 
BHA y npH cweHe cqeTHHKa; BOAbTMerp h aMnepMeTp Aaior npaBHAbHbie noxa- 
iaHHH TOAbKO B ropH30HTa.TLIIOM nOAOACeHHH; peAe THna PI1H T3K>Ke AOAJK- 
Hhl CblTb B ropH30HTajfbHOM noAOJKCHHH. KOTAa HKOpb HX K8XOAHTCH c 60 Ky. 

TaKHM oCpasOM, npij peMOHTe. xorAa nyAbT HaxoAHTca b HCHopMaAb 
mom noAojKenHH (HaKAOHeir, noBepuyT tiatioK), BKAioqaTb ero He CAeAyer 

Bee COeAHHeHHH BHyTpH nyAbTa BbinOAHeHhl MHOTO-KHAbHblM MOHTaJK- 
MbiM npoBOAOM b xAopBHHHAOBoli H3GAHUHH. Bee npoBOAa nepeHyMepoBaHw 
b cooTBeTCTBHH c MOHTa>KHOH cxeMofi, npHAaraeMott K npuOopy. 

Aah npucoeAHHeHHH KoMaiiAiioro npn6opa k nepcxoAHoft Kopo6Ke a 
nepexoAiiofi KopofiKH k toaobkc npnMeneH Ka6e.ib MapKH KWM (24X1 hah 
16X1). Ka6eAb, hav ihh ii ot KOManAnoro npuGopa ao nepexoAHcfl kopo6kh. 
HMeeT 24 MHAbI, OT IiCpeXOAHOM Kopo^KH K TOAOBKe — 16 >KHA. 

B KOMnAeKT bxoaht TaKJKe 24->KHAbiibifl 3-MeTpoBbii: Ka6eAb aah roa 
KAioqeHHH (})OTOKaMepbi nenocpeACTneimo k Kn b CAyqae onpofioBaHiia (Jjoto- 
KaMepu b noMemeHHii Bed Ka6eAif npnooeAHHHJOTCH uiTericeAbirhiMH pa3T>e- 
MaMH. 

npH hh3khx Te.\inepaTypax (—20 -60 C) cacavct H36eraTb pe3KHx 

h KpyTbix neperufioB KaOeAefi bo Hi6e.q<ai;iie iianviueHiia iieAocTH pe3HHoBoft 
H30AHUHH. 

IV. 3EHHTHAA 4>OTOK.AMEPA 

^ K qacTH iiph6o|h>b C-180 npHAaeTca seHHTHaa Kaviepa (cm. puc. 2 h 

3ciiHTHaH KaMepa upeACTaBAHeT co6oh Tanvio a<e (pOTOKaMepy, nan h b 
fo/ioBKe npu6opa. (poTGrpajpupyioiuyio ofiAacrrb *He6a b aoHHTe. Oh 3 aaiciio- 
>ieiia b TepMocraT. B Bepxiteii KphiuiKe TepMocraTa aweeTCH okho 102 
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(puc. 22), MKpwToe 3arAyuiKofl 103 a muirthum iwocKonipMAWbHim 
creKAOM, noA kotopmm pacnoAonteH o6t>ckthb KaMepw. LLlTenceAbHbiw 
pa3i>eMOM 1Q4 h 3-MeTpoBbiM Ka6eAeM 3eHHTiiaa KaMepa npiicoeflHHSieTcsi k 
K paflHeMy npaBOMy IliP nepexoAHofl KopodKH 

3eHHTHaa <|)OTOKaMepa paOoTaeT Uo II nporpaMMe KOMaHAHoro npHtSo- 
pa. CMSorpes noAocTH TepMocraTa ocviuecTBAaeTcn TOAbKO o6orpeBaTeABMB 
4»oTOKaMepbi 3eHHTHan 4>0T0KaMepa KpenHTCH Ha HOWKe npH0opa Tax, mto 
6m oAHa H3 CTenoK TepMocraTa Obwa opueHTHpoBaHa no MarHHTHOMv Mepn 
AHBHy. Jinn btoto 3eHHTHyio (jxxroKaMepy Hymno npHBHHmiBaTb k roft ho*- 
Ke npu6opa. Korop an KpeiiHTCH ocbio. napaAAeAbHolh BiUHpy. 
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HacTb BTOpaa 

3KCnJiyATAUH5l KAMEPbl C-180 

yKJIAflKA. TPAHCriOPTHPOB KA H PACI1AKOBKA nPHBOPA 
ripii6op C-480 yAo>xeH b 12 miiHKax (He chhtbh xpoHOMeTpa). 
rT pH vioia/iKe KOMarizuioro npufiopa H3 nero bo H3(Se»aHHe caMonpoH3- 
•''vo Bhma^aiiiiH npn TpancnopTHpoBKe BbiHHwaioTca noAapH30BaHHoe pc- 
jiaMntr 6H15I1 h CTa6HioBO.ibTbi CT-2C. 

3th flCTa^H yKJiaauBatcTCH b BaTy, 3aBepTUBaioTCfl SyMaroft h noiie- 
T'5i b cooTBeTcrsyiomHe oT/reaemiH muHxa, b KOTopuft ymia^usaerca 
T Hpn TpaHCnopTHpOBKe H3 rOJIOBKH BbIHHMaiOTCfl 3epxaAa H 4>OTOKaMe; 

aexaAH /ro.wHbi iliotho yxAaAHBorbCH b nie3ja ynaxoBoqHHX hiuh- 
r? naAe>KHo b hiix 3axpenAHTbCH. ripn nepeB03Ke npntiopa neoOxoAHMO 
^raTb amiiKH ot yaapos, qpe3MepHoft tphckh h t. a., Moryuuix Hapy- 
K>.:TIIpOBKy OnTM'ieCKOft CHCTeMbl. BbIBecTH H3 CTpoa H3MepHTe^bHUe 
■-VJ nyjibra, HapyuiHTb aAexTpoMOHTa* h t. n. 

Ocofiaa ocropojKHocTb HyjKHa npw nepeB03xe xpoiio^eTpa. He Aony 
,v rc n oTiipaBKa ero 6ara>KOM hah no noqTe — xpoHOMexp aoajkch nepeBO- 
■''* TOJibKO c Hapoquu.M. npw :.TCM MexaHH3M ocTaHaBjiHBaeTca h 6ajiaH 
a ciHMHBaeTCH AByMa npo6KaMH-BKia,ibituaMH. Kopnyc xpoHOMeTpa 
' "ca c no^Beca, ynaKOBbiBaeTCH b b3tv h vK-ia^biBaeTca Ha aho tpyr- 
n - BoJiee no,npo6Hoe yxa3aHHe mohoio hbAth b AOKy.veHTauHH, npanarae- 
t: xpoircMeTpy. 

T’ncnaKOBKa <J>OTOKaMepbi C-180 zio-mna TaK>Ke iipou3Bo/iHTbCH c 6oAb- 
.!■ 1 oro>KnocTbio. C.'ie.i.yeT noMrmxb, hto ropa3.no ripome AocraBHTb npn- 
• \paimuM, MeM peMonnipoBaTb ero b no.ieBbix ycAOBHHx. 3anacHue 
' it c.ie/iyeT xpannxb b .TaCopaTopHH. b cvxom MecTe. 6e3 pe3KHx Kcvie 
‘•is TCMnepaTypbi. 

H. HA/I A/I KA OnTHMECKOH CHCTEMbl 
n, -PM ycraiioBKOH na Tpenory ro/ionny penoMeHAyeTca orbiocTHpoBaTb 
; 'piiTb b noMemeiiHH. Jin?, yroro h.j komii-ickth BuiiHMaeTca Ta napa 

1 t. k rropon npHoop locTupoBa.icB fra 3aBo,ne (na i;x npaax naneccHbi 
!M ' ! i 1 * * ‘ k t i ; npn vcTanoBKe oi:h ,io.i/Kiibi couna/iaTb c cooTBeTCTBvioitm- 

khmh na oiipaBax). 

■' ‘■'T.iHCBKw RbiriyK.ioro aepKaia nnoi(3 B j.uitch b c.ie/iy ro i i io m ncpHAxe: 

!. Crum. KpbiniKy 3epi<:a.Ta, oxBrrvivTb or. ncpirbie bhiixu h HiBAeqb 
" MHOf ({^acoimoe KOAbtio. 

2 O'. ;oj>o/Kijo B3HB nepxa.io pyxoi! n peinnoBofi XHpypnmecKOH nep- 
■' ::ri 15 KnaftneM c.xvqae naxofi ia Kraft ■>xBepcnin. y.nojKiixi, ero b 


3. BcxaBBTb npoeo^oBHoe xoAbito H aacronopm* efd BMHTaMH. 3epka- 
JIO saKpbITb KpbiUJKOA. 

4. CHH3y nepe3 oTBepcxHe ajih (poxoKaMepfat BBepHyxb koabuo c boA 
jiohhoA npouiaAKoft Ha onpaBe xcuuiHMauHOHHoft ahhsu ao ynopa bo B«yx- 
peHHicK) noBepxHocTb 3epkavia Ann co3AaHHH neofixoAHMofi repMeTHSHOCTB 
noAocxH TepiiocraTa. 

Vex a hob xa Boniyxoro sepxaaa n poh3boahtcb Tax: 

1. CHHXb BepXHiOlO H HHfKHlOK) XpfallilKH, OTBepHyTb pe3b60B0e KOAbUO H 
irniyn DpyacHHHoe xo/tbuo. 

2. OcropoMHO onycTHTb 3epxajio b onpaey, noAACpfXHBaa ero pyxofi 
cHH3y b peaHHOBO# itepqaTxe. Ec.ui hoa BepxHee 3epxaAo noAAoxteHti cne- 
mfBJIMfMO JOCTHpoBOMHbie XCUIbUa, TO Ppl! yCTBHOBKe 3epKBAB HX BUHHMaTb 
He cACAyer. 

3. IlocAe ycraHOBKH sepxajia BKJiaAittaercJi npywnnuoe xoAbuo h npw 
/KHMaeTCfl pe3b0OBUM KOJIbUOM. 3epKB.TO aaxpUMeTCH KpUUIXaMH, H BWIKa 
uiHypa ofiorpeBa BCTaBAaeTca b cbok> po3eTxy. 

BfalHHMaHHC 3cpxa.1 npOH3BOAHTCH B OfipaTHOM nopHAKC 

riocne ycraHOBKH 3epxaA b 4>oTOKaMepv BcraBAaeTCH (poxycHpoBonHaa 
KacceTa. Ha(5jnoAaeMoe H3o6pa)xeHHe aoajkho yAoaieTBOpflTb cneAyiomHM 
Tpe6oBaHHHM: 

t. H3o6paweHHe onpaBbi BepxHero 3epxajia b iviockocth aneHKH aojijk 
HC CbITb pacno.XO>KeHO KOHUeirTpHMHO OKpyjKHOCTHM CeTXII KBApOBOro OXHB. 

2. OTMeTHHKH B njlOCKOCTH nJICKKH AOAJKHhl HMeTb npii6AH3HTeAbHO 
xpyrAyx) rpopMy k naxoAHTbcn na o.inofl npuMoft, npoxoAxmeft qepe3 aeHTp 
cerxH cHMMCTpHHHo nocAeAHeMy. 

3. H3o6pa>KeHne ropnionTa b haockocth ruieuKH aoaacho cosnaAaTb c 
OKpyXCHOCTbK) CCTKH KaApOBOrO OKHa, HMetOUieA HaHfiOAbUiHfl AHaMCTp. Ecah 
H 3o6pa>xeHHe onpaBU Bepxncro 3epKa.ia cMemeHo, to HeotfxOAHMo, ocro- 
poKiio Bpamaa Bepxnee aepxajio h HadmoAan b <|>OKycHpoBoqHyK) xaccery 
xa H3o(5pa>KeHneM, AoCuTbca Tpe6yeMoro noAOweHHfl H3o6pajKeHHH. 

B CAyqae HeBunoAHeHHH TpeCoBaHHH n. 2 hvjkho noBopotoM h iiaKAo- 
ttoM xopnyca oTMeTMHKoB noAyMHTb npaBHAbHoe itx pacnojiojxeHHe 

BnHcuBaHHe ahhhh rcpH30HTa b* xpyr cctxh xaApoBoro oxHa, HMeio- 
mefl HanGoAbiuMH AHaMeTp, npoBepneTCH ycraHoBxoh Tpex .3 a m none k 
H a ypoBHe xpaa onpaBbi 6oAbtuoro 3epxajia (paccxoHHHe MexcAy AaMnoqxaMH 
120® no a3HMyTy). 

4. BbinoAiieHHe TpeCoBaHHH, yxa3aHHoro b n. 3, AocTHraerca boai^mom 
hah onycxaiiHeM BepxHero 3epxaAa noAKAaAoqnuMH xaibuaMH. 

III. BK/HOMEHHE H PIPOBEPKA KOMAH/IHOrO HPHBOPA 

riocAe pacnaxoBKH, ycraHOBKH BbiHyrux AeraAeA ii BHHMaTeAbHoro 
BHeuiHero ocMOTpa MOHTaxta c ueAbio oGiiapyxreKHH hbhwx HencnpaBHOcreA 
(oCpbiBa npoBOAOB, HenAOTHoA nocaAKH AaMn h t. a.) kombhahhA npn6op 
ycTaHaBAHBaeTCB na cro.xe. CaeBa ot Hero craBHTCH xpoHOMeTp h TeAe^joH, 
cnpaBa - nyAbT nuxaiiHa ceHCHToweTpa. CencHTOMeTp noMeuiaeTCH b <|)Oto- 
Aa6cpaTopHH; aah cbhxh ero c KH b KOMruieKTe HMeeTca 3AexTpouiHyp. Ha 
cxene ynpenAHeTcn iuht nmaHHa (pwc. 20), k KOTOpcwy hoaboahtch nHTaio- 
mee Hanpa>KeHne. 

Ko Bce.M K.1CMM3M, pacnoAoweHHMM Ha 3a,iHeA creHxe KF 1 , noABOAHTCH 
nKTaHHe. K KAe.MMaM «C>oxonp.», «HcoHOBaa AaMna 80 b» nHTaHHe iioaboaht- 
ch TOAbKO b CAyqae paOoTbi co cneKTpaAbHoA xaMepoft. BunoAHHH sth coe 
JKHCHHH, HeoOxOAHMO CTpOTO LO 6.1 10,13 Tb yxa 3 ai<HyiO nOAflpHOCTb. 
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Hpa pater* c ^omnmpoft C -180 nepewncmneffb pojia patera Bn H 4 
18 ) RaxoAHTbca ■ nonoRteHRM «Ooto». 

XpOHoxerp, npraeA«HtmA a patenee coctorhhc, noAXAxraaercx k coot 
''"TQ yiomMM KJKMMaM nyAbTa (cXpOHOMeTp*) 

riepcionoq areai. Bu uoater Obrrb nocraBACH b jito6oe noAoxcenne, xpo 

CTaruiapT*. 

nepeA BfunoaenaaM HanpxxceHHH Bee BUKAK>naTejiH Ha KT 1 
nocTa&flem* a BbnuiioqeHHoe noAoateHHe (bhh 3 ). 

BoAbTxerpox npoaepaeTCH cooTBercrBHe homkhs^om HanpxxteHHft ao 
h :c\ uenax (UJH, oterpes qacoa h otmcthhkh — 24 Bo.ibTa, Han a a— 6.3 aojib- 
rn, ^OTOxaxepu — 32 — % BOAbT). IlocAe 3 Toro BicnoqaioTCfl TyMfoepu 
<Ocb. LUH» a dlycica. Ilpa srox aoajkhu HaqaTb pateTaTb uiaroaue next 
r cvni. npH Haacana KHonoK «HacrpoAxa» uiaroaue hckbtcjih aabtk w m ne- 
?xoAHTb HB cjifAJTomyio AaxeAb. 

3 aMUKaHHe KHonKH aoajkho AAHTbCH He (kwiee 1 cex bo H 36 exaime ne- 
rurpeBa oCxotkh UIH. CneAyer noMHHTb, hto «HacTp. UIHC» pateraer 
"ojibKo npH BKAioqeHHOM ryMteepe «riycK». 

npH BuuuoqeHHOM Tyxteepe «riepecKOK UIHM* pateraioT c 12 -xh 
>ihoA nepHOAHHHocTbfo (b 3 Tox cAynae BbncnoiaTeAH HyAeBoft h naroft xh- 
VTbl HBAHIOTCH KBK 6 u ABOftHUMH). 

H** nojiyiemiH 10 -XHHyTHofl nepHOAHHHocTH hsao BKAtoiHTb «Hepe 
:kok» h nposepHTb patery ero cxeMu (ne^^oic aojdkch coBepmaTbcn c 5 
q 6 nojioiKeHHe n c II Ha 12 no uixajie II 1 HM). 

Cxexa nonpaaxH xponoxerpa BxAioqaeTCH cAeAyiotiiHM o 6 pa 3 ox: 
nepewnoqaTexb B* ctbehtch b noAoxceHHe «c nonp.* (npH stox no 
?*eTc* HanpHHteHHe HaxaAa Ha AaMny fl»). BbijKAaa 1 — 1,5 xhh (BpeMH Ha 
neBa KaTOAa), BKAioqaioT anoAHoe Harrpfl/KPHiie. Ecaii ryMteep «riycx» 
BKAioqeH, naTOHawT paterarb UIH. BeAHHHHa nonpaBKH peryAHpyeTcn npn 
•'moiuh nepexeHHoro conpoTHBJieKHH «IlonpaBKa xpoHOMerpa». /LaHTejib 
OCTb 3flAep>KKH OnpeACAHeTCH HHTepBflAOM BpeMeilH MeWAy BCnUUIKOfl A 8 M 
• 0t ' K,, » nOAKAIOHCHHOft K p 03 eTKC «5 CeK», npOHCXOAHUiefl B MOMeHT 38MbIKa 
HTf'f KOHT 8 KTOB XpOHOXeTpB, H IUeAHKOM HpH CpsfiaiblBaHHH UIHC. npOAai 
/KHTeAbHOCTb aroro HHTepBaAa H3MCDHercH cpaBHeiiHeM c npoMejKVTKa 
f speMeHH xeiKAy AByMH nocAeAoiiaTeAbHHMH yAapaMit xpoHOMerpa, paB- 
hmmh 0,5 cex (xeTOA «rAa3-yxo»). flpeAeAhi H3MeneHHH nonpaBKH aoawhh 
nlTb U,0 . 4,5 CeK. 

Hahtca bHOCTb HMnyAbca npw HcnoAb 30 BaHHH a;imi:oboA CXeMU «Ilo 
rip 2 BKH», KOHTpoAHpyeMaa no npoAtwiJKHTeAbHocTH ropeHHH HteATOft Aaxnoq 
KH, AOAJKHa 6 biTb 0 , 5 ± 0 ,I cex. PeryAHpoBxa npoH 3 BOAHTCH nepeMPHHhiv 
conpoTHBAeHHex R« 115 (pnc. 18 ). f 

Hah nposepxH pafioTU nporpaMMw K nvAwy qepea 90 -MeTpoBuft xaCeAb 
nepexoAHyio xopotey npHcoeAHHHeTcn 4 >oToi<aMepa. 90 MeipoBufi xafcyib 

* 1 “p {'« ( ?.f 21 ►. «r mp M7 „„„ ,, a mp rM0B . 

I lb (pHc. 8 ), OT HIP 118 Ha 3 emiTHyio xaMepv (II nporpaMMa). Ooioxa 
mrra a,OTCH CB ° H MeCTa ' H K Hx 111 P 40 (pHC 12 > noAKAxm 

•CTiaiwu'tJi? 1 "sT** °™ eT ' ,HK0B ^HMnwre* c cocToeiciayiomHMH po 
Nine npMp 2 Jmi n<MO * eHHH l “ ,K, '" 0 ' me - 1 " B ‘ «AniHHHe» UTOTci .vieivK. 


I nporpaMMa 


HanaAO 

Kohcu 

Hanajio 

Koneu 

BUAepHCKH 

BUAepxcxH 

auABpBCKM 

BUAepWKH 

cex 50 

10 

cex 15 

35 

15 

25 

40 

50 

30 

35 

55 

00 

‘40 

45 

05 

10 

MHH 0, 1, 

2, 3. 4. 

mmh5»6. 

7, 8, 9. 


IlpaBHA bHoctb pafioTH 3AeKTpHMecxoft cxexu npntepa xoHTpoAHpyeicH 
no cooTaeTCTBHio 3aropaHHft h noracaHHft aeAenux Aaxnonex satAtHHUX mo 
M eHTaM BpeMeHH (no xpoHOMeTpy). Ecah paficrra habt HOpxaAbHo, to »iepe3 
19 mhh nporpaMMM mchhiot MecTaMH h npoHsaoAHT Taxyx) ace npoBepxy. 

AHaAonwHo upoeepHeTCH paCoTa nyAbTa na pesepanux UIH. Upn 3 a 
a3hhh akj6oh nporpaMMU pa 6 ory Kn iieo 6 xoAHMo corAacoaarb c xpoHOMen 
pew. Hah 3 Toro IHHC ii UIHM ycTaiiaBAHBaioT b noAoxceHHe 55-fl cex h 9-ft 
mhh, qeMy cootbctct B y ct otchct «4» no uixaAe o6ohx uiaroaux ncxaTeju 

TyMteep «riycK* BiunoMacTcn xcacAy 55-A h 60-ft cexyHAaxH Toft mh:.. 
ru, xoTopan npeAuiecTByeT BudpnunoMy 10-MHHyrHOMy HHTepBaAy. Bo up’v 
mh HcnuTaHHH Kn npoBepHercn t3k>kc ripaBHAbHan nepHOAHHHoerb acnuuie: 
irTMeTMHKOB. 

ripn HeoCxcAHMocTH paooTaTb c oAHocexyHAHbiM xpoiioMeTpOM nepo 
KAWiareAb Bi ciaBHica a noAOixeHHe «l cex» h noAaeTCg anotAlioe Hanp« 
/Keime. BpeMH npeo6pa3CBaHHH HMnyAbca aoahcho coBnaAatb 4,7±0,I cex, - 
viHTeAbHocTb HMnyAbca — 0,5±0,1 cck. flepBan eeAHHHHa peryAHpyeTCH n; 
IIOMOIUH Ri, BTOpaH — Rf. KoHTpOAb P.pOH3BOAHTCH IIO MeTOAy «rA83 — 

Hah BbtKAioieHiiH npufiopa h6o6xoahmo Tyxteep «riycx» noBepn. 

BHH 3 II OTKAIOMHTb IlHTaHHC Ha WHie. B CAyHae BUKAIOMemiH AaMHOBUX c.\: ■ 
HeoGxoAHMo cnaqaAa cHHTb BHOAHoe HanpHHceHHe, a 38Tt*M bukaiom:;. 
H 8 K 8 A. 

IV. yCTAHOBKA TOJIOBKH 

Tpenora c toaobkoh ycranaBAHBaeTCH Ha nAomaAxe c otkputum a.> 
bojmohchocth ropH30HTOM (Ha (JiyHAaMeiiTe, noMocre, xpuuie Aoxa hah :<j 
kom-ahCo ApyroM BCABumennn) c t3khm pacqeTOM, hto6u 0CH0B8HHe, Ha k o 
ropoM ctoht (J>oroKaMepa. b Aio(5oe BpeMH roAa He oxasuBaAOCb HH*e n 
aepxHOCTH CHera. 

ycraHOBKa npoHcxoAHT b cAeAyxiiueM nopHAxe: 

roAOBxa (6e3 <J>oToxaMepu h TepMocraTHHecxoft xopo6xH) cTaBHioi 
huihx b tom xecre, rAe 6yAeT cTOHTb rpcHora. floaopoTOM toaobkh boi;; 
BepTHxaAbHoft och ahhhkj BH3npa cceBep — »or» npH6AH3HTeAbHO coBMeuia 
c HanpaBAeHHeM MepiunaHa (npw stom npope3b BH3Hpa AOAJKHa HaxoAnr. 
na lore, a* Myuixa — Ha ceBepe). 3aieM c noxouibio uiaposux uiapHiipco 
OCHOBaHHIO TOAOBKH HpHCOeAHHHIOTCH HOfH; UiapHHpU CAerX8 3aTHrHBau 
riocAe 3Toro 3—4 HCAOBexa, B3HBuiHCb 3a TpeHory, ocropoiKHO noAHHM; 
roAOBxy h yciaHaBAHBaioT ee Ha Taxoft BUCOTe, hto6h onopHue nAinu 
Horn pacnoAOJKHAHCb b BepuiHuax paBHocropoHHero TpevroAbHHxa co cto'\ 
Hofl 2,5—3 x. 

flOBOpOTOM BCefl TpeHOrH Ao6HBaK>TCH COBMemeHHfl AHHHH BH 3 Hp 03 
tuoawcTbiO xanuiTHoro xeptuuiaHa (nocAeaHHH AOAaxHa 6m* onpeaeAeua 
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no bo3mojkhocth Toquee, b KpafiiieM cAyqae. npn noMomw KOMnaCa c roq 

HOCTblO AO 1°). 

OcHOBanne rcvioBKii yciaiumutBaeTCH ropinonTa.-ibHo npH iiomouih 
ypoBHs, h mapoBue uiapimpu h.uokho aamniBaioTCH. 

Onopiibie ruiMTU Tpewoi H .wiKpcn.iHK)TCH Ha ocHOBaitHH koctuahmh ham 
ueMeHTauneH. Ha itoiIko Tpenoi ii. iiMCK'iucii npoTOMKy, vcTaHiiBAHBaeTCJi ne- 
pexojHaa Kopofiaa. CmiiKti 3aKpeiiA»HorcH pacnopKaMii. K nepexoAHoft ko 
poOne hoaboabtch Kafkvm. 90-MerpoBwii Kafieab b 3 hmiihh nepwrvi CAeAyer 
laKanbiBaTb b CHer. a np» nepeceqeiiim KaGc.ioM iipoej>KeH iioporH 3bkak)- 
waTb ero b MeTBAAHqecKyio iiah AcpcBHimyio TpyCny. 

B cnyqae, ec.iH AaHHuti komiiackt C-180 HMeeT 3e:iHTHyio KaMepy, to 
oHa ycraHaBJiHBaeTca iia oahom mi choGoahux iiowck Ha BbicoTe, oCecneqH- 
Baiomen vac6ctbo oCcnyjKHBaHHH. 

npaBitibHocTb ycTaHOBKH npoBepaercH ypoBiioM, iiMeioiuHMcsi b 3HIle, 
Kotopufi HawiaAbiBaeTCfi na 3auiHTHoc CTewio o6beKTHB.r 


V PADOTA C <DOTOKAMEPOFI 


I. 3apaAKa Kacceru 

3apsuKa Kacceru nponiBOAHTCH b (poTOAaOopaTopiiH he cyxoM h hhc- 
tcm cmne. riopjbioK 3apnAKii CAeAyiomHii: 

1. ycTanoBHTb KacceTy na cmie Tax, MTofiu HajuiMCH 6 ua h CBepxy. 

2. 3areMHHTb (pomiatJopaTopHio. 

3. OTKpbiTb 33MKH KaeceTU. 

4. B3«b JieBOH pyxoH 3a hhxkhkbo Kpuim-y KacceTbi h HaacHMaa yxa3a- 
rejibHbiM najibueM jieBofi pyKH Ha npinKiiMnyio ruanKy, npaBoft pyxoft cHflTb 
BepxHioio KpbiuiKy KacceTbi. 

4. 3areMHHTb (poTOJiaooparopHio. 

5. ripoBepHTb pacnoao>KeHHe 3MyAi»ciiOHHoro caoh ilhchkh. Koropufi 
aojiaceH 6urb CHapywH pyjiona. 

6. 3anpaBiiTb ruieHKy b KacceTy. Hah 3roro pyAOH HacawHsaercH mb 

noAawmyio <SofiHHy 65 (pwc. 14). Xo a iuichkh ot noAaiomefl 6 o 6 hhm ao 3y6- 
qaToro 6apa6ana 1 19 noKasaw 6eAU.Mii ahhhhmh. IXieHKa npoTHni&aeTCH qe- 
pe3 6apa6an b nepe/iHKiio nacTb Kacceru, rAc OHa aqa >Kna o6pa30BUBaTb 
neTAio. Hah 3Toro KOHeu iuichkh. BumeAuiHfi nocAe 3y6qaioro 6apa6aHa, Ha 
THTHBaeTcn, orHCan nepeAnioio qacib KacceTu, BucrynaKimyio HaA ocHoea 
HKeu, ao ctp&tkh, HaneceitHoii Ha ocHOBaHiie KacceTu h o6o3HaqeHHofl h3a* 
nHCbio «Hhackc ajih ycraHOBAemin BejiHMHHu neT/ni». B tcmhotc ajih ycra- 
HoaneHHH b&thihhu neTJiH nc-Ab3yioTcH oTBepcrneM b cchobbhhh Kacceru 
HaxoA«miiMCH okqao HitfeKca. KoHeu wieitKH o6pe3aerca c noMomuo cne- 
UHanbHoro uia&noHa, BxoAamero b komimckt (pOTonaMepu. riocjie arroro or* 
uepeHHufi KOHeu rueHKH 3anpaBjineTCH b 3y6qaTuft 6apa6aH 120 npoTurii- 
eaeTCH BpauieHHeM 6apa6aHa 119 3a HaKaTKy h KOHeu ee 3aiieiWHeTc« 
Ha npHHHMaicmefi 6o6HHe 66. ^ 

7. 3aKpUTb KacceTy KpuuiKoft h 3aKpemrrb 3aMKawH. npH 3 tom npu- 
/KHMHan iuiaHKa KacceTu AariJKHa 6uTb nojwaTa. Ahck c yxa3aHHeM ueTpa* 
^a AQ/DKeH 6uTb nocraBJieH b ncwioxteHne «60 MeTpoB», HHaie Kpuuina He 
3atqx>ercH. 

8. npoBepHTb, BHAHa JIH qepe3 oTBepcTHti b nepeAHcft qacTH Kacceru 
ruieHKa, hto cBHAerejibcrByeT o npaBHJibHOM ncvioweHHii ner^H. 

9. ripoBepHTb nona^aHHe neprpopauHH otchkh Ha 3y6, HMeiomHAca b 
nepeAHeft nacTH KpumKH KacceTu. B hpothbhom caynae neTJia b 4><noKaMe 
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p6 He coxpdHHT CBoero no.ToateHHH h HopMaAbHaa pa6oTa (poTOKa.Mepbi i»: 
pyuiHTCH. KpoMe Toro, stot 3y6 pacnonaraeT neptpopaubio n.ieHKH b r ,i 
kocth ABHateHHa rpcHtpepa, CAaro^apa neMy npw sanycKo (poTOKaviejiw n 
cpep cpa3y >«e nona^aeT b nep(J)opaiiH.’o. 


2 . Pa 3 pnAKa Kacceru 

Pa3pHAKa KacceTu npoH3BojiHTCH b 3aTeMHeiiHofl rpoToAa6opuTopHH. 

riopHAOK pa 3 p»IAKH TaKOB: 

1. OTKpuTb KacceTy, KaK onncaHo Buiue. 

2. Ecah pyjioH mieiiKH 3KcnoHHpoB3H HenojiHocTbio, o6pe3aTb ee oko.io 
itpHHHMaiomeH 6 o6hhu. 

3 . CHHTb npHHHMaiomyio CoCwriy c n.reHKoft h aKxvpaTHo 3aBepnyTb a 
>tepHyK 3 6 yuary. 

4. BcraBHTb CBo6oAHym 6o6HHy h lanpenHTb Ha Hefi KoHeu He3KcnoHH* 
pOBaHHOft lUieHKH. 

5 . 3 axpuTb KacceTy. 


3. 3apnAKa iporoKaMepu 

llepeA 3apaaKOH (poronaMepu c.ieAyeT npoBepHTb npaBHAbHOcTb yen 
hobkh ofiTicpaTopa. Phckh na ofiuopaTope h Ha TpeKe ao.tjkhu 6uTb cob : 
meHU. B cviyqae necoBMemeima hccoxoahmo neneimioqaTeAL CKopocTei'i 3 
(puc. 12) nocraBHTb b Tanoe iio;io>Keime, <ito6u oSnopaTop Mor CBoCcpr. 
spamaTbCH. Bpamaa ujecrrepHio 122, coBMecTHTb pHCKy Ha oCTwpaTon 
TpeKe. 3aTeM nepeKviioMarejib nociaBMTb b ny>KHoe noAO/Keane h ku j; . 
nenocpeACTBeHHoro ynpaBJieHHH cAejiaTb HecKcwibKo BK^noneiiHA. yoe;; ; 
iuHCb b npaBHAbHoii pa6ore (jKm>K 2 Mepu n pH 3anpuTOM oOnopaTope, b 
BHTb Kaccery b (poTOKawepy ao ynopa. IlpH pa3pHAKe (poTOKaMepu nacce. 
BUHHMaeTCH B MOMeilT Ha>KaTHH KHOJ1KH 36. 


4. 4>oKycHpoBKa (poiOKaMepu 

TpyGaa (poKycupoBKa MonteT CuTb npoH3BeAeHa BTf3vaeibHo c iiomoijx, 
(poKycHpOBomioA Kacceru no yAa^eHnuvi npe^MeTaM BpauieHHeM 
BHHKa 32 (pHC. 11). TaK Kan xpoMaTH3M onTHnecKoft cncieMu Ma.i, to nail 
AeHHoe ncuioxteHHe 6yAeT 6 ah3ko k no.io>Ke*HHK) (poTorpatpHnecKoro cpoK . , a 
Ha cpoKycHpoBoqHoM MaxoBHqKe OTMeqaeTCH noAo*eHHe, cooTBeTCTBv;cuice 
Bii3yajibH0My (poxycy. 

ToqHyio (pOKycupoBKy wiyquie Bcero npOH3BOAHTb no 3 Be 3 AaM, qcro 
AeJiaiOTCH 15 chhmkob npw pa3nux 3iiaqenHHX epoxyea, 6 .ih 3 khx k HaftAem : . • 
»iy B«3yajibHo h oTAHqaiomHxcn Apyr ot Apyra Ha '/♦ AejieHHH 6apa6aHa (no 
7 chhmkob b o6e ctopohu ot BH3yaAbHoro (pOKyca). rip:i btom AHacpparria 
ofiieKTHBa AOAjKHa CuTb naiHOCTbio cTKpuTa. Flo MaKcHMa*ibHO pe3KOMy 
KaApy onpeAeAHeren cooTBeTCTByiouuift ewy oTcqeT (poKycHpoBoqHoro Maxo 
BHWKa, h Aanee Bee cbeMKH AenaioTCH c 3thm (pOKycoM. 

VI. CTjEMKA nO/IJIPHblX chhhhfi 

<J>oTorpa<pH i iecKaH Kawepa C-180 6yAeT paSoraTb b TeqeiiHe Bcero re.M- 
Horo BpeMeHH c>tok (a b no.iflpHyio Hoqb — KpyrAocyToqHo) . CteMKa npc 
KpamaeTCH JiHiub bo Bpewn cneronaAa h t. n., Tax KaK b 3tot nepnea npo 
rpaMMa CbeMKH 3aAaeTCH B 3aBHCHMOCTH OT 06 AaqHCCTH H HaAHHHH CliBHi'n 
B COOTBeTCTBHH C HHCTpyKUH€H no CbeMKe nOAHpHUX CHHHIIH KBMOpaMH C- ISO. 

nepeA Ka>KAUM 33AaHHeM nporpa.MMU KI1 HeoCxoAHMO cor.TacoBaTb c 
xpoHOMerpoM, xax onncaHo b pa3Aejie «BKjnoqeiiHe ii npoBepna kom3haho- 
ro npa6opa» (HacTpoflKa KI1). 


27 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 




Ecah xpoHowerp yxoAin Biiepea hah oTCTaer Ha BeaHiHHy fcauite 
! cen, TO B Kn Heo6xoAHMo BBecTH nonpaBKy hb KeroRHocTb ero xooa (cm. 
pa3 afiji cBaok nonpaBKH xponoMeTpa*). 
rioHCHHM 3T0 Ha npHMepax: 

1. rionpaBKa xpoHOMerpa +13 ceic (xponoMerp OTCTaer). TorAa np« 
Hacrpoftxe LL1HC nepeBOAHTcii Ha 15 cex BnepeA. t. e. ycTaHaBAHBaeTcn He Ha 
4-e AejieHne, a Ha 7-e. Tenepb Kn 6yA0T paCoTaTb Tan, KaK ecjiH 6u xpo- 
HOMerp cneuian Ha 2 ceK. 3aAepwxa b 2 cen co3AaeTO» cxeMofi nonpaBKH 
xpOHOMeTpa nyreM cooTBeTCTByiomeft ycraHOBKH peocTaTa «nonpaBxa xpo 
noMerpa». 

2. rionpaBKa xpoHOMerpa —1 mhh 17 cex (xpoHOMeTp cneuiHT). Tor- 
Aa HaAo npw HacrpoflKe nocTaBHTb ILIUM b TaKoe noAoweHHe, KOTopoe 6u- 
.io 6bi 3KUHB8ACHTH0 pafic-Te c xpoHOMcrpoM, oTCTaiomHM b npeAeAax 1 MHH. 
t. e. b AaiiHOM CAyqae nepeitecrH IUHM na 2 mhh Ha3aA: BMecro noAoweHHa 
*4* nocTBBHTb ero na « 2 » (rie laGbiBarb o cnapaAAeAeHHbix AaMCAHX nepe- 
cKOKa). Tenepb pafioTa Kn cooTBeTCTByeT pafoTe c xponoMeTpoM, OTcraio 
iuhm Ha 43ceK. KcMnencanHH no ft nonpaBKH ocvmecTBJiHeTCH, xax b nep 
bom npHMepe. 

lliKaJia peocraTa «nonpaBKa xpoHOMerpa* aoawhq 6bm> nporpaxya 
poBaHa. ZleJiaeTcB no cjieAyiouiHM o6pa30M: KHAexc peocraTa ycraHaaAH- 
BaeTca npc-THB xawAoro Ae-ienna. h b xawAOM noAoweHHH H3Mep*ercx bcah 
'iiiHa 33Aep>KKH, KaK onHcano b pa3AeAe «BiuiioMeHHe h nposepxa xomhha- 
Horo npH6opa» («3MepeHHH npoH3BOAHTOi b npeAeAax aaAcpwKM 0.5+4.5 cex). 
no 3THM ABHHblM CTpOHTCH rpa^HK, 113 KOTOporO AAR Ka>KAOft nonpaBKH Hi- 
xoahtch HyxtHoe noAoweHHe pyMKH peocraTa. 

rpa^ynpoBOMHaji xpusaR MoweT H3MeHHTbca b tom CAynae, eotH b cxe- 
Me nonpaBKH xpoHOMeTpa 3aMeHeHbi .laMnu, KOHAencarop, conpoTHBAeHHR 
hah H3MenHwiocb anoAHoe HanpiDKenne O bcahhhhq nocjieAHero mowho cy- 
JXHTb no noKa33HHHM aMnepMeTpa. Ecah aHOAHoe uanpHXKCHKe ynano 
HfCTOAbKO, HTO ero HeAb3H AOBeCTH AO HOMRHHAbtlOrO 3HaieHHJI np« nOMOUUI 
peocraTa «AHOAHoe HanpaweHHe*, to Heo6xOAHMO cMeHHTb (Sarapew. 

TpaAyHpOBKy HyjKHO npOH3BOAHTb 38 HOBO npH K8WA0M 3HaiHTejIbH0M 
H3MeHeHHH aHOAHOTO HanpRWeHHH HAH 3aMeHe SAeMeHTOB cxeMu. Ecah cxe- 
wa nonpaBKH He BKAKwaAacb hah pa6oia ee npoTexaAa nopMaAMio, to rpa- 
AynpoBKa npoH3BOAHTcn ne pewe oAHoro paaa b Meant 

npH pafioTe nyAbTa c oAHoceKynAHbiM xponoMeTpoM cxeMa npeo6pa3o- 
BBHHX AOAJKHa npoBepRTbca nepeA xawAbiM nycKOM Kn (Ha CAyx no xpo- 
HOMeTpy — HHTepBBA Me)KAy AByMfl meAHKaMH UJHC aoawch Cbm, 5 cex). 
nepea HanaAOM pafioTH, bct3bhb xacceTy b cpoTOKawepy, hboCxoahmo npo- 
TmiyTi facTb iuichkh, 3acBeTHBUiyx)ai npH sapHAKe na 5—6 xaApoB. Gne- 
ABTb 3 to mo who, HaxoARCb y roAOBKH, npH noMotuH KHonxH HenocpeAcneH- 
HOTO ynpaaAeHHH sAeicrpoABHraTeAeM hah AHcraHUHOHHo KHonxofl hb nyAb- 
Te <Morop». 

B 3«BHCHMOCTH OT T0TO, npOH3BOAHTCH nyCK Kn npH OTKpMTOM HAH 
laxpHTOM o6T»paTope, BbiAepwxH h npoMewyTKH MextAy hhmh noMenaiOTCfi 
MecTAMH, hto BcerAa HyxtHo yMHTbiBaTb npH 3BABHHH nporpaMMH. 

npH HeoCxOAHMOCTH nOBepHyTb o6TK>paTOp (OTKpblTb HAH SaKpUTb 
oCTjCKTHB) 9TO MOWHO CAeAa Tb KHOnxOft «Morop». 

npH pafioTe H8 II cxopocrH (poTOKaMepw nycx Kn hvwho npoanoAHTb 
npH saxpuTOM ofinopaTope. ecAH BUAepxoui OX hah npu cthpmipm o6nopa- 
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rope, ecAH cbeMxa HAei c >uinHHbiMM BbiAepwxaMH c npoMewyrxaMH 0,4 cex. 

Ecah Ha npoGiibix nAeiinax H3o6paweHHe qacoB noflyHHTCH nepeAep- 
/K8HHUM HAH HeAOAepJKaHHbIM, TO CACAVCT COOTBCTCTBCHHO OTperyAHpOBBTb 
K8K8A AaMHonex noACBeTKH peocraTOM «OcBemeHHe nacoB». 

Bo BpeMH pa6oTbi ouaio Kn aoa/kch naxoAHTbCH AexcypHbifl, cacah- 
iuhh 3a pa6oToft (poTOKaMepbi, 3a noroAofi h chhhhhmh h b CAynae neofixoAH- 
mocth cMetiaiomHfl nporpaMMti paCoTbi. npH HaMaBiueMCH cHeronaAe hah no- 
jeMK e oh AoAweH ycneTb 3axpuTb 3epxaAa ao Toro, xax cxoAbKO-HHfiyAi* 
'HaiHTeAbHce KOAHMecTBo cHera nonaAd Ha hx noBepxHCCTb. 

IlepHOAH necxH cAeAyeT npoBepaib, He 3a6HA»cb ah cneroM otmctmhkh. 
Ecah TeMnepaTypa HapywHoro B03Ayxa HHwe 0°C, to uenb «CHniaAH3auHH 
h ofiorpeB nacoB» Ha lUHTxe He BbiKAioiaeTCH. JXeji aeica stc noTOMy, mto npu 
nepa6oTaiomeH 4»TOKaMepe TeMnepaTypa b TepMocraTe naAaeT h nacu, 
oCT8BiuHCb 6e3 co6cTBeHHoro o6orpeaa, Moryr ocTanoBHTbca. He 3 aBHCHMo 
ot noroAM h TeMnepaTypbi B03Ayxa TepMocraTHMecxaH xopoCxa BcerAa aoajk- 
na 6biTb naAeTa Ha (Jx>TOKa\»epy. CHHMaTb ee pa3peuiaeTCji TcwibKO npw <t>o- 
KycHpc-BOHHbix paSoTax, cMc:;e KacceTbi, ycTaHOBxe AHatJiparM h npH 3aBOAe 
>iacoB, a Taxwe npu TexmmecxoM oCaiywHBaHHH. 

CTaHAapTH3auHH noAyneHHUx chhmkob ocymecTBAHeTcn, nax yxa3aHo 

B HHCTpyXUHH X CeHCHTOMeTpy OCP-4, B COOTBeTCTBHH C TpefiOBaHHHMH 
HHCTpyKUHH no Cl^MKe nOAHpHMX CKHHHii KBMepaMH C-180. 

nepHOAHMecKH CAeAyeT oupeAeAHTb (nyreM cpaBHCHHH HeraTHBOB co 
iBea^HUM aTAacoM) paapeinaiomyiO cuAy npn6cpa, HaHCoAbinyx) BeAHHHHy 
3BC3A, BblXOAHUiHX Ha CHHMKO llpH AaHHOH BblAepJKKe. 

y MCHbUieH He pa3peuiaK)iueft chau cBHAeTeAbCTByeT o pac^oxycHpoBKe 
tboToxaMepu hah noTycxHeHHH 3epxaA. B nepBOM cAyqae npoH3BOAHTca ho- 
Bafl <|x)KycHpoBKa; npw 3iiaHMTeAbHOM yMeHbiueHHH oTpawaxjmefi cnocc/> 
hocth 3cpxaA nocAeAHHe 3a\ieHHioTCR hobumh H3 3Hna. 

npH B 03 HHKHOBCHHH paAHOnOMeX CO CTOpOHH KOHTflKTHblX MeX3HH3MOn 
ycraHOBKH hcoSxoahmo 3a3eMAHTb Kn h roAoaxy npufiopa. 

CAeAyeT HMeTb b BHAy. mto TeAerpoH He paoOTaer npw bukaiohchhom 
H anpxweHHH uaxaAa. 

VII. yXOA 3A OOTOrPAOHMECKOPI KAMEPOH 

XIah 6e3OTxa3H0H paCoTbi npnCopa Bee y3Abi aoawhu coAepwaTbca b 
qHCTOTe. KpoMe Toro, hcu6xoahmo nepncAHMecxH npoH3BOAHTb hx ocmotp, 
0 Ma 3 UBaTb TpymHecH nacTH h hcmcaachho ycrpaHUTb 3aMeqeHHue HeHcnpaB 
HOCTH. 

Be3 Heo6xoAHMocTH He CAeAyeT pa36npaTb ycraHOBKy, npoH3BOAHi n 
H 3 MeHeHHR b 3AexTpHHecxofl cxeMe, Tax xax locTHpoBKa, HeoCxoAHMaH nocAe 
paa^opxu, CAowHa, Tpe6yer MHoro BpeMeHH h Mower 6birb BunoAHeHa xane- 

CTBCHHO AHUlb KBaAHCpHUHpOBaHHbIM MexaHHKOM. 

B KOMnAexT np»6opa bxoaht HaOop 3anacHux Macreft h HHCTpyMeHTOB 
(3Hn> 


1. Oimnecxafl CMcreMa 

Oco6eHHofl ocropowHocTH b oSpaiueHHH Tpe6yx)T jepxaAa. CneAyer 
TiuaTeAbHO cAeAHTb 3a hx MHcroToft. B Hepa6oMeM coctohhhh 3epxaAa AOAW- 
Hbi 6biTb nAOTHo 3axpuTb( xpuiuxaMH. 

IluAb c 3epxaA yABAHeTCH oCAyBaHHeM xoaoahum B03AyxoM c no 
ktombio (peHa, BXOARiuero b KOMnAexT 4}OTOKaMepbi, cner h odneAeHeHBe yAa- 
AHJQTCH 06AyB8HHeM ropHHHM BO3AyX0M 
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CoBeptueiiHo iicAonycTHMo npHKacaTi.cn pyKaMH k onTHqecKHM noBepx 
HOCTH.M 3 epKaJI, ofj'bCKTHBa, KO.I.IHMamn.HJIOH AUH3bl. 

)KnpoBue nuTiia VAa.unonH tvTopojKHhiM npompaHiieM BaToii, CM 04 en- 
hofi b Acrxiix (|>paKmiHx 6en <Hna OieTpiviarinuH 3 (^Hp) iiah b cmme-pex 
THiJjHKaTe. 

npH yMciibiucnmi orpaKaiomefi chocoChocth 3epxsAa 3 aMenHKrrcn ho- 
bumh H3 3Mria, nocvie Hero npoH3BOAHTCH tocTupoBKa npn6opa. 


2. djiexTpocxcMa 

riepHOAHHecKH (pa3 b 2—3 MecRua) aa n yAaAeHHg nhiAH CAeAyeT npo 
AyBaTb Kn c noMombio <J>eHa. 

Bo BpeMH 3KcnjiyaTauHH Hajio npoBepHTb HanpHxeHHe » uenax, Ha^e* 
l, yi° noc aAHy -iaMn b naH&nnx, cBoeBpeMeHHo 38MeHRTb neperopeBuiHe abm- 
nOHKH. r 

Ec^h bo BpeMH padoTu BbiftAyT H3 crpoH paOoHHe IIIH, cbemcy npo 
AOAHtaTb na pe3epBHbix. 3aMeHa LUH, peAe. cmctmhkob, pcmoht MOHTawa 
npOH3BOAHTCH B COOTBeTCTBHH C npiIAaraeMCH K npHfiopy MOHTajKHOft CXeMOfi 
BpeMH OT BpCMeHH Ha AO HpOBepHTb COCTOHHHe H30JIHUHH COeAHHHTeAbHfalX 
npOBOAOB, HT 06 U BOBpeMH npeAynpeAHTb MOrymHe B03HHKHyTb 38MUKaHHR H 
P^PHBH. ... j I • . * ' 

b Cviyqae o&HapyweHHH HewcnpaBHOCTH nocAeAHRg OTbicxHBaercH npo- 
3 bohkoh noA03pHTe.3bHux ueneH npH noMoiuH Tecrepa hah npofiHHxa. flpH 
TOM C.ICAVOT pyKDBOACTBOBaTbCH IlpHHUHIlHaAbHOH H MOHTaJKHOfl CXeMBMH, 
a TaKHve otiHoaiiHeM 3JieKTpimecKOH cxeMu, npHBeACHHHMH Buuie. 

np 0 H 3 B 0 AH 3aMeny TepMoperyAHTopoB, CAeAyeT oSeperaTb hx ot Ha roe 
sa naHAi.HHKoM. «ito BbiibiBaeT HapymeHHe peryA hpobkh 6HMeTaAAH4ecxHx 
iLiacrHH. 1 cmoht TeAetJjonnoro aiinapaTa npoH3BOAHTCH cotabcho ero cxeMe 
KoTopan HaxoAHTcn BHyTpH Kopnyca. 


3. ♦oTOKaaepa 


rioci OHHHO CACAyeT CAeAHTb 3a HHCTOToft 4>OTOKaMepM H Kaccen*. noc- 
-le nporoHKH 1500 m iweiiKH npoH3BOAHTCH HHcrKa pa6c4Hx noBeDXHocrefi 
xpexa h npwwHMHofi pbmkh ot Harapa. Tpex H3BAcxaeTCR H 3 (JkWOKaMepbi 
* clK)l,OM * ^PHyTbiM kohuom KOToporo noAAeBaiOT Kpan 
Tpetca. Ha Tpexe He Aoawho 6biT b uapanHH, 3aycemm, ht.a rTpoBe- 
"^ HOC l b KpeiuieHHH •rceHTonpoTHjKHbix 6apa6aHOB, xopouian no- 
aAKa xacceTbi b (JxrroKaMepe h riAaBiiocTb xoAa MexaHH3MOB (npoBeoMTh 
epameHHfcM toaobkh ofinopaTopa). t npoBepHTb 

K g i# npon° HKH 4500 m hachkh npoHaaoAHTCH ocMorp <J>oTOKaMepu 

nan nocAe 1500 m; KpoMe toto, npoBepfieTca coctohhhc KQAAeKTopa MexTDo- 
ABHraTeAH, meTOK h hx npywHH. Koaacktop npoMUBaeTca 6 bh3hhom iT'oth 

rrr P „^ HH ^r. H,uaeic " ctckj, " h " os 

nocAe nporoHKH 9000 m, xpoMe pa(k>T, nepe4HCAenHbix BhmiP nnnu,. 

Hvew T me^rr3Hne a r IX nepe;lal, ^ 0T0KaMe P“ « Kacceru cMaaxoft 2U?IKa, 
HMeiomencH b 3Hrie. Ciapan cMa3Ka yAaAHeTCH npoMbiBKofi b 6eH3«He. 

. nOAUJHnHHKO B 3AeKTpOABHraTe.1H npOH3BOAHTCH 4epe3 150 4 a 

wssi ztF'Xz sst 

Ha rHAPHpoBaHHOM KamaAOTHOM * H pe. H3roroMReMofl 
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On* CM83KH HeO^XOAHMO 

1. CHHTb 3AeKTpOABHraTeAb C 4>OTOKaMepbI. 

2. BufiHTb UlTH^T, KpenHIUHH Ha BaAy My4>TU COeAHHCHHfl 3AeKTpO 
ABHrareAH c MexanH3Mon, h CHHTb My<|)Ty. 

3. CHHTb KOXtyX, 3aKpblBaK)IUHH AOCTyn K KOAAeKTOpy. 

4. PaciuTHcpTOBaTb TopM03H>K) iiy^iv h pa3o6paTb ee. 

5. BfalHyTb weTKH. 

6. OrBepHyTb CTHBCHue 6 oatu. 

7. CHHTb KpUUIKy H H3BAC4b HKOpb C OOAUlHnHHKOM (BTOpOH nOAUJHn- 
KHK IipM 3TOM OCTBCTCH B KpUlUKe TOpM03HOA MV^TU). 

8. ripOMUTb nOAIUHnHHKH 66H3HHOM. 

9. riOAOHChTb HOByiO CM83Ky TCA 3&nOAAHUO C UiapHKaMH. 

HO. CoCpaTb MBKTpoABHraTeAb b nopHAne ofipaTHOM pa36opKe. H36e 
ran nepexocoB h doAbuinx >chahA. 

II. HcnfaiTaTb 3AeKTpoABHraTeAb h ycraHOBMTb ero na 4»ToKaMeDe 
CAeAyeT CAeAHTb, 4 To6h npn nepeMene cxopocreft oCtjCkthb 6u.i 3a 
KpbiT, npH 3 tom phckh Ha o6nopaTope h Tpexe aoajkhu coBnaAam 

ripyjKHHHbie KOHiaxTU Ha 4>oToxaMepe aqaachu haotho npH jkh m aTbca 
k KOHTaxTaM xacceTbi, oah8ko cHAbHo hx orni6aTb He CAeAyeT bo H36e>xaHHe 
noAOMKM npH BcraaAeHHH h BfaiHHMaHHH xacceTbi. 
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HaCTb t p e T b H 

CnBKTPAJIbHAfl KAMEPA C-180 s 

CneKTpajihHue xauepu C-I80-S npeAHa3HaqeHu aah ncviyqeHHH na 
Ka>K40M CHHMKe sceA bhahmoA qacTH cneicrpa ayrH BepTHKajia aahhoio 180*. 
npocTHpaioiueftca ot ropiuoHta ao ropH30HTa. ripw TaxcM HcncuibaoaaHHH 
^th KaMepu BbinoviHHiOT (fjyHKUHH naTpy^bHux cneKTporpa()>oB. 

B03MOJKHO Hcii<wib30BaHHe KaMep C-1S0-S H B KaqecTBe CecmeAeBux 
aieKTporpatJxjB B 3T0M cjiyqae cbeMKa aeaeTCH c ujhpokoA meAbio h 
na chhmkbx ncwiynaioTca MOHoxpoMaTHMecKne H3o(5pa>KeHHH nojiocu Hefia 
aatwib BepTHKaaa mnpHHOio okojio 15°. 

B cocraB naiuep C-180-S bxoaht paa V3 aob i{x>ToKaMep C-180. Oahhb 
KOB hi B KaMepax o6ohx thficb 3epKaAa, KOMaHAHUM npnOop, cboToxaMepa 
nepexo.iHan KopooKa, coejiHHHTejibHbiH xa6ejib. TpeHora m Ha(5op acnoMora 
TCAbHUX HHCTpyMBHTOB,*) K mvtt a 

XpoKoMCTp B KOMivieKTe KaMepu C-I80-S He o6n3aT«yieH, Tan khk see 
K n ®o^ Ha ^ HBaK>TC * T( ^^ KO " a I ex craHUHHX, rae eerb <|>0T0KaMepu C-180 
KaeMMu «XpoHOMeTp» Kfl C-I80-S mojkho npHcoe;iHHHTb k poaerxe 
^ CCK> C-180. CoeAHHHTb. o6a KI1 gapajuiejibHo k buboabm 
8 9T ° M C ’ F,yqae Hepe ’ KOHraKTb ' noftaer 

onTHHECKAH CHCTEMA KAMEPbl C-I 80 -S 

IlpeBpameHHe 3epKaAbHoA chctcmu <poro KaMepu C-180 b orrrHqecKvio 
SEES naT Pyj fa Horo cnenTporpa4)a onasajiocb bosmojkhwm O^aro^apa cAe- 
AyiomeA cneuH^HqecKoA ee ocoOchhocth: Ha nyTH ot Bunyicaoro 3eDKaAa k 
B orHyTOMy Bee Ayq„, nonaaaiomHe b oCtjckthb (fwTOKaMepu, npoxoAHT Heaa 
r KH ^e P® ce,,eHH,, OCH aepKajibHOH cHCTeMhi c tjKJKaibHoA noBepx 
oT y4aeTCfl **«»™w*oe H3o6pa>KeHHe H eS 
23 OTCTOHT Ha 183 5 MM oTcepuiHHbi BOTHyToro aepica 
•^a h na 334 mm ot BepiuHHbi BunyKAoro 3epxa.ia 3 H 

KOrTK^ 0 r1t I ^ y, ° nOBePXHOCTb CHCTeM “ 3e P« a ^ MOHCHO CHHTaTb IUOC 
221? ’TJ£^ K ® Ha HMee I P^nyc KPHBH3HU OKOAO 400 MM. flaaMeip H3o6pa 

125 a MaKC "“ M “- paccrS* 

* OKaJ,bHOft nOBepXHOCTH 3epKaJIbHOft CHCTCMU KHMeDU C-180 S nn 
S Ha o’ ,0CKaH * Ha<{,pan,a 106 c oTBepcTHeM b Jpe SSewo? 25 £ 
^peajTOOTBepcTHe ^hh non M a»OT »a aornyroe aep^o h ^hbui^ 

* pK “* y c i *-s p*— «i . > 

*■ C-I80-S NT cam ■ mppiQM <fff HW 1 

32 


OT Bert, o6f>isytot na iepxiitA ctopone ARa0p«niM 106 AetcTWtwrwwe 
n3o(Jpt3KeHHe HeOocaoAa. lUeab 108 b AKacppame 106 Bup«3aer HyxcHyio no- 
iocy U3 stoto H3o6pa)KeHHfl. 

Jlyq«, npomeAuiHe qepea mtMb 108, npoxoAsrr Aaaee aepes oTBepcrne 
a ueHtpe sunyicnoro 3epKaaa m KOJUiHMaTopHaiA oftbemiB 100, orpaxaiOTCJi 
noA yr.iOM okoao 105” ot AH^xppaicuHOHHoft peuieTKH 1 10 m nonaAaioT b 
oChsCKTHB KaMepu 4. 

KoAAHMaTOpHUH oObeKIMB AByXJIHHSOBUA. (pOKyCHOe paCCTOBHHe 

364 MM, AHBMeTp 84 mm. 

JlH«|K|)paKUHOHHaB peuieTKa (penjiHKa) HMeeT 600 iutp/mm h p«*3Mep 
60X50 mm; KomieHTpHpyeT He MeHee 60% cseTa b 1 nopHAKe npH 61W) aHrcr 
riAOCKOCTb peilAlIKH COCT aBJlRCT C OIlTHMeCKOA OCMO KaMepu yixwi OKOJIO 22 f. 

OnpaBa AH^paKUHOHnofi peuieTKH 3aKpen^Bercn AByMx bhhtbmh b 
paOoneM noAoweHHH. 

Ha-3a OTBepcTHH b ueHTpe AHa<t>parMM 106 oKasa^acb HenpBMCHHMofl 
npaMafl uicAb, npoxoARUiaa «sepe3 oiiTHnecKyio ocb 3e{>KaAbHoA chctcmu 
IU eAb npHuiAOCb CAenaTb b BHAe AyrH oKpyjKHOCTH, ne npoxoAHiueA qepes 
ueHTpaAbHoe ot Be per ne. PaAHyc kphbh3hu 3toA Ayrn noAoOpan Tan, <rro6u 
iipn ysKoA uieAH Bupesanacb ahhhh, npH6AH3HTejibHO cosnaAaiomaH c-6ojib 
UIHM KpyrOM, HaKAOHeHHUM H8 22° K OnTHMeCKOfl OCH 3epKaJIbHoA CHCTeMhi 

Ha pHC. 32 H3o6pax(eH aian AHa<)>parMU npH MaxcHMaAbHOM pacuiH 
peftHK meAH (OTBepcTHH 3aiHTpHX0BBHU) . n P H CyjKeHHH UieAH CTBOpxa, 6o 
Aee yAaAemiaa ot ueHrpa AHa^parMbi, noABHraerc* k ueHTpy, a Apyraa 
ocraercH HenoABHHCHoA. y3xafl meAb coBnaAaeT c &iu>KaftiiiHM k ueHTpy 
Kpaeu uiHpoKoA meAH. 

MaxcHMaAbHoe pacKpfarrHe meAH - 10 mm. ycraKOBKa mnpHHu meAH 
npCHOBOAHTCH npH nOMOlUH MHKpOMeTpHHeCKOIX) BHHT8 C 6apl6lHOM 129 
(pnc. 25) c ueHoA acachhh 0,01 mm. Jinn npeAoxpaneHHH meqex meAH err 
chhthh HMeiOTCH ynopu, orpaKHmisaioiuHe MHHHMSAbHoe pacKpume b npe- 
AeAax 0,05—0,1 mm. CyacaTb meAb Menee 0,1 mm onacHO, tbk xax npn stom 
B 03MOWHO cHHTHe cHaqaAa ynopoB, a 38TeM h cbmoA meAH. 

B KaNiepe C-180-S npHMeHewa AOBOAbtio caoxchsh cncreMa AMa4>par- 
MHposaHHH bo M i6e)KaHHe 3acBeTKH cneKTporpaMMU npHMUM cmtom He6a. 
rioMHMo uHAUHApa 154 (pnc. 23), o6pa3yiomero BMecre c AHa<|>parMoA 106 
if onpasoA BepxHcro 3epKaAa cnAomHvio Kopo6Ky, b xaMepe C-180-S meerb 
AH8({)parM: 113, 123, 155, 112, 156, 157. 

AHacfmarMa 113 npeAcraBAHeT co6o» uhahiiap c <j>urypnuM Bupe30M 
Pa3BepTKa ero noKa3ana Ha pHC. 33. ilHa<|)parMa 123 — sto uHAHHupHqe 
CKHA K03UpeK, 3aCAOHHK>mHA KOAAHM8TOpHbIH OCbeKTHB OT npHMOA 38CBeT- 
kh qepe3 Bupe3u b AHa<J>parMe 113. 

AHatJjparMa 155 3axpUBaeT HencnuAb3yewue xpa» KojiAHMaTopHoro 
o(h»eKTHBa, a AHaiJjparMa 112 3aKpuBaeT bcio HeHcnoAb3yeMyio qacn» bu 
nyKAoro 3epKaAa. Ha pHc. 24 3auiTpHXOBaHU HC3a/iHa(])parMHpoBaHHUe 
qacTH Bbiiiyieioro 3epxaAa h ero ueHTpaAbKoro OTBepcTHH. 

^HacjjparMa 156 JipeACTaBAneT co6ofi iioabh/khnA K03upex, aacAOHHio 
iuhA ko.'i a h m stop hu A oC-bexTHB co ctopohu, npoTHBonoAOJKHoA pa6oqefi 
qacTH oo.i h in ora jepnaAa. /lHaiJjparMa 157 b Bime cbCMiioro craxaHa npeA 
na3naqena yimqToJKeHHH 6ahkob ot AHa<))parMU 113. 

riocAe AaAbHefi nepeB03Kii KaMepu cncreMy AnaijiparM noAe3Ho npo 
BepHTb. JXah 3Toro HyjKHo 3axpuTb AH(|)(|)paKUHOHHyK) pemeTKy xpumxoA h 
noBepuyTb ee hoa yrAOM okoao 45° k och 3epKaAbHoA CHcreMU. Ha xpumxy 
HyJKHO nOAOJKHTb TUlOCKOe 3epKaAO H C nOMOUlbJO KaKOrO-AH6o npoeKUHOH 
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koto $OHapff nanpaBHTb chh3> b xoAAHMarop npxnA nyqox napaAnefiMtux 
.lyweft. riycKaa Tafiamiyfl aum h otkaohhh bxoahiuhm napaAAeAbHyfl nyqou 
b npcAe^ax 10 rpaAycoa b pa3iiye cTopoHw ot onTHqecxcfi och 3epxaAbHofl 
ciicTeMU, HerpyAHo npocaeAHTb xoa BceB03MOJKHWx Ayqeii. 

CieAyeT HMerb b BHAy, hto HeAb3H npocBeMHBaTb oiiTHHecxyio chctcmj 
b oCpatHOM HanpaBAeHHH, ec.iH b ee cocTaBe ecrb AH(Jxj>paxuHoHHaH perner- 
xa, nosTOMy AH<Jx|)p a kuh oh nyio peweTxy npHxoAHTCB HCKAX>qaTb npu npo 
sepxe AHa<t>par*. 

npn npoBepxe cHcreMy A«a(f)parM noAeaHo 3HaTb paccroHHHH Ttwex 
nepeceneim* cpcahhm AyqoM noBepxHocreft Bunyxjioro h BorHyroro 3cpxaAa 
H UWaeBOfl 4»OKaAbHOfi flAOCKOCTH OT OnTHHeCKofl OCH. 3 th paCCTOHHHH (buco 

tu Ayqefl) o6o3Ha«ieHu coot B eTcTBeHHo hi, hi h y. Ha pac. 34 ohh 3 aAa »y 
rpa<}>HqecKH, xax <J>yHxuHH ot x-yrAOBoro paccTOHHHH OecxoHeqno Aajie- 
koto ToqeqHoro hcto4hhk 3 cBrra ot onTHqeoxofl och 3epxaAbHofl CHcresiy. 
MacuiTa6 ot och opahhbt b MHAAHMeTpax aah hi ash cnpaBa, a an* hi h v- 
c.ieBa 

Ha BepxHeft cropoHe AHa<|>parMy 106 yxperuieHa HeoHOBaa AaMnoqxa 
/lyqn ot Hee npoxoAHT qepe3 iiefiTpaAbiiyfl hah chhhA cbct o<|)ha bTp H AHa 
(fjparny h nonaAaiOT Ha npHMoyroAbHyio npH3My, ycTaHoBAeHHyio HaA me 
AbX). Orpa3HBUiHCb bhh3 h npoftAH qepe3 cryneHqaTyfi ocAafiirreAb. AyqH no- 
naAaiOT b xoAAHMarop. Thkhm o6pa30M, phaom co cnexTpOM noAHpHoro chh 
hhh noAyiaercH cnexTp HeoHa, hto hcoOxoahmo aah onpeAeAeHHH aahh boah 
h (poTOMCTpHnecxoft cTaHAapTH3auHH. Chhhh CBero4»HAbTp noACHpaeTCH Tax 
HTOfiy HHTeHCHBHOCTb AHHIlft BO Bcex HaCTHX cneKTpa 6bIAa fipH6AH3HTCAbHO 
oAHHaxoBa. 

JIhhhh b cnexTpe noAyqaioTCH naorHyTUMH BCAeACTBHe xpHBH 3 Hy meAH 
AAHHa xopAy cnexTpaAbHofl aiihhh, cooTaeTCTByiomeft Ayre OoAbuioro xpy- 
ra, npocTHpax>merocfl ot ropn30HTa ao ropH30HTa, paBHa 18 mm, r. e msc- 
uJTaO b cpeAHeM 10°na mm. AncnepcHH Ha cnexTporpaMMe okoao 260 aurcr/MM. 

Ha* roro qToCy Coamuoh xpyr HeftecHoft c(|>epy, BypesaHiiuft meAbio 
cooTBeTCTBOBaA BepTHKBAy, To ecTb npoxQAHA qepe3 3eHHT, onTiiqecxyio OCh 
3e pxaAbHofi cHcreMy npHUiAocb HaxAOHHTh Ha 22°30'. 

ToAOBa cnexTpaAbHoft xaMepy (pnc. 25) yxpeibieHa Ha kocom ocHOBa 
HHH. AAH yCTHHOBKH B pa3AHWHhlX BCpTHXBAaX OCHOBailHe BpailiaeTCH Ha 
uiapHKOBOM noAUiHfiHHKe. rcAOBKa Mower 6yTb 3axpenAeHa bhhtom b aio 
OOM noAo>xeHHH. C noMOTUbio HHAenca h uixaAy AocrnraeTCH BOcnpoH3»oAH- 
wocTb ycraHOBKH np«6opa. 

OcHOBaHHe HMeeT oxHa 124, H3 xoropyx oaho hcoCxoahmo aah aocty- 
na x BUKAioqaTCAflM otSorpeBa Hn>KHero 3epxaAa, HeonoBoft AaMnoqxe h x 
poaeTxaM ocBemeHHH, a bo btopom ycTanoBAeH TepMooraT (JxnoxaMepy 125 
B AHHiue ocHOBaHHH MMeeTCH oTBepcTHe Hepe3 KOTopoe npoxoAHT xa6e.ih ot 
nepexoAHofi xopotixH. 

OnpaBa 6oAbinoro 3epxa.ia y<rrpoena Tax we, kbk h y <t)OTorpad)Hqe 
ckoh xawepy. Caepxy Ha BHHTax yxpenAena AHarf parMa 3epxaAa Ha hhjk 
H eft cropoHe onpaBy huxoahtch 20-iuTypbKOByii UIP .vi* npucoeAH Henna 
roAOBKH k nepexoAHoii KopoCxe, pojeTKa mnypa Heoiioeon AaMiioMXH bu 
KA ioqaTeAH oOorpeBa Himmero aepxaAa h HeonoBoft AaMnonxi., poaeTxa ocBe- 
uxeHHH. riocAeAnne Tpn AeTaAH saxpuBaioTCH ofimeA xpumKon 3Aec b w* 
KpenMTcn xopo6xa TepMocTaTa c no.wemeHHoft BHyTpH nee onpaBoA ah* 

4)paKUHOHHoA peuieTKH. 1 ^ 

3epxano c Ana^pai MoA 33KpuBaeTcH icpyunofi 12<i (pnc 25) 

Kopooxa TepMOcrara 4>oTOKaMepy passman. A-ih co3A3hhh repve 
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THqHocTH noAOCTH 6oAbuiorc aepxaAa na koaahm8top HaBHHqeno KOAbUO c 
BoAAoqHoft npoKAaAKoA. 

BepxHee 3epxaAo yxpenAHeTCH b on pane Tax >xe, xar. n b choToxaMepe 
C-180, ho onpaBa 127 npeAcraBAHeT cofirno ipy6y, bhvtph xoiopon pacno.io- 
>Keny AHat}>parMa, uieAb, HeonoBaa Havnonxa 128 h npH.»Ma co cryneHnaTyM 
ocAaCHTeAeM. 

Aah yAoCcTBa BUBepTbiRmimt narpoHa HeonoBoft AaMnonxH ee iuhvp 
HMeeT pa3T>eM. BxAioqaH BHAxy na kohhp umvpa b po3eixy Ha HHxmeft cro 
poHe onpaBU 3epxaAa, neo6xoAHMo co6A«oAaTb npaBHAbHyio noAHpuocTb 
HHaqe HeoHOBan AaMnoqxa ho 3aropHTcn. 

B onpaBe HMeeTca oxho, oTxpyBaioiuee AocTyn x humh, npH3Me c oc.ia 
6HreAeM h o6Aer«iaiomee ycTanoBKy 3epxaAa 

B HHHCHeA qacTH onpanw ycranoBAeny xonupcx 123 h meAeBaa AHa 
<|)parMa 113, xpenamaHcH CapauixoM 130 

riocAeAHHH b HepaConeM nano>xeHHH cHHMaeTca, h Ha ee Mecro HaAe- 
BaeTCH cneiiHaAbH&H xpyuixa. 

CBepxy onpaBa 3axpyBaeTCH xpynmoA 13 (pwc. 7 ) 

OOorpeB BepxHero 3epxaAa b cnexTpaAbHoA xaMepe oTcyTCTByer 

II. OOTOnPHCTABKA 

OoTonpHcraBxa (pwc. 26. 27. 28) npeACT8B/iHPT coOoio AeHTonpoTHw 

Hblft MeX3HH3M C AByMH CXOpoCTHMH ABHHteHHH FIAeilKH. 

Ha 6oAbiucA cxopccTn ocymecTBA neTca noACBeTxa nAenxH aah rnnep 
ceHCH6iiAH3auHH. Tpex c yaxoA meAbio npn 3 tow BWHHMaercH h 3aMeHHercH 
3anacHUM TpexoM c oTBepcmeM 22X16 mm riAeuxa ocBemaeTca nocTopon 
HKM HCTOHHHKOM CBeTa. 

Bo btopom pe>KHMe pafioTH (Ma.ian cxoDocrb) <J)o T onpHCTaBKa npeA 
Ha3Ha*ieHa ,vim nanncn BapiumiiH BepTHxaAbnoA cocTaBAHiouieA MarHHTHoro 
noAH 3eMAii hah ee npoH3BoAHoA no Bpev.eHH. Aah 3Toro nepeA thoTonpn 
CTaBKCH ncMemacTCH 3epxaAbHyA ravibBaHoweTp, «3aAqnx» xoToporo c no- 
wombio hhaiihapkmcckoh ahh3u, noMemermoA b TvOyce 133, npoexTHpyeTCH 
Ha meAb b Tpexe. TaAbBanoMeTp coeAnneH c pacnoAO/KenubiM Biie 3A3 hmh 
M aTHIITHblM KOAbLIOM (CO AeHOHAOM) . BOCFipiTJIHM 3IOI HKM h3MCHCHHH MaTHHT 
Horo poah. npn i: iMcneinui iiaripHJxeHiiocTii nc-A h b xoAbue h3boahtch 3.A C 
h «3aA ( ii!K» raAbeaHoMeTpa otkaohhctch b aoa b ihcah na ipexe nepneHAHxy 
AHpuo iiaripaBAenHK) ABH>KeHHH riAeHxn. Tpkhm oC>pa30.M. na nAeuxe 3ariH- 
cyBaeTcn xpimaa MarnnTHux BapiiautiA. 

BiiyrpH (|)OTonpHCTaBXH nepeA meAbio ycTaiioBAena AaMnoqxa. 0BH3aH 
Han c peAo Pn Kn (cxeMa BX-iioneiiHH onucaiia b cAeAymmeM pa.iAe.ie) 
AaMPo'iKi Ovapt BcrwxiiBnTb pa.i b I; 5; 15 hah 60 mhh b 33bhchmocth oi 
no.iojKPiiim nepeKAio>iaTeAH Bn. Ha ARH>xymeAcH n.iei!xp «iene3 onpeAPAPii 
Hbie nnrepBa nj Ovavt mnyiaTbCH lacBeixn, CAV>xamMe otmptk{imh Bpevo 
hh (mo.mchtn ncnumex AaMnonxii BnoAHe fmpeAeAeHnw, Tax i<ax paOoTa Kn 
porAacoBaiia c xpoiioMCTpoM i; H3BecTen mcmcht ero bkakhichiih ) . 

Kpowe Toro, a a aToi’i H<e nAeuxe mo>ki[o <}niKcnponaTb Bcnyiuxn Aa>i 
nonex. ycTaiioBAcmiux phaom c raAbiomoMCTpoM h cBH ianaux c npe.iBUxoA 
HbiMii pe.ie ny.ibTOB C-180 it C-180-S hah Ap. ycTaiioBOK nonoc(J)epi!hi.\ 
CTaHIlHH. paAHOAOXaTOpOB II T. II., If TeM CaMUM cJ)HK0lipOBaTb MOMeHTy HX 
cpaOaTWBaHHB. Cxewy bx.ik^mchhh *thx AaMiionex oinicany mi>Ke. 
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$OTOnpHCTaBKH (pHC. 27). 
ronapfl uinoHxe Bpaaiaerca c hum kbk oaho uenoe. Ky.iaqxaMH, bxoariuhmh 
b onepcnu, Mycpra coeAmiflercfl ah6o c iuecrepHeA 138, ah6o c 142. ripw 

3TOm nonyqaiOTCH pa&nwiHue nepeAaToqHue oTHouieHH*. t. e. pa3JiH*iHfcn* 
CKOpOCTH BpaiUeHHB BBAB. 

fla-nee iepe3 qepBAKH 145 h 146 ycHAHe nepeAaerca Ha uecTepeHKy 
147, c KOTopoft cueiuincTCH npHBOAHafi uiecrepwi 148 xaccmi. 

Kaccera (ftOTonpHCTasKH no KHHeMaTtraecKoft cxeMe nonoOiia xaccere 


► KOHCTpyKTHBHO OT Htt OTAfRaCTCB. TpaHCnopTHpOBKB IUI6H- 
km ocymccnuiBetCB syGqaruM 6apa(SaHOM i 


i KacceTU qepe3 AoCaBOHHuA pojiHK. 
wm AocTHraerca paBHOjaepHoe ABH*eHHe hachkh. 

Tskhm oCpaaoM, Kacceru xauepu h (potonpHctaBKH HeaaaNM 03 aMCH»e- 


npoaepica (poxycHpoBKH (JxyronpHCTa bkh Mower flurb ocymccnuiena 
npa noMomH MHKpocKona ((JroxycHpoBoqHoA xacceTu) tfrcrroxaMepu. 

ynpamreHHe <J)OTonpHcTaBKoft cocpeAOToqeHo Ha KF1 8-uiTupbxoBuA 
urrencenbHuft pa3ieM III? Ha npaBoA creHKC KI1 npw noMomn xaOeAH oocah- 
HRercfl c pa3"bCMOM LUj 4>oTonpHcraBKH 149 fpnc. 26). 

Ha 3 aAHeA creHKe (poTonpHCTaBKH ycTawoBneHU TnK>xe p03erKa naM 
nOHKH OTMCTOK BpeMBHH III* 150 (pHC. 26 ) H qeTUpeXlUTUpbKOBUA HIP ABB 
noAWfioqeHHB na iinoqex, CHTHaAHSHpyiomHX o cpa< 5 aTUBannn npeABuxoAHUx 
penc. 3 Aecb *e nouemaeTcn KHonKa 151 3 aMKa xacceTu. 

K 3aAHeA creHKe (})OTonpHCTaBKH npHBnnqeH xowyx wieirrpoABHraTenH 

152. 

Ha nepejuieA creHKe HaxoAsrc* ry6yc 133 (pwc. 27 ) h pyKORTxa nepe 
wnoqeHHR CKopocreA 144 (puc. 27, 28). 

4>OTonpHcraBKa xpenHTCfl npH noMouiH AacToqKHHa xboctb k citeuHa.n.- 
hoA ruaHxe, npHBHHqHBaeMofi k crony. 


III. OCOBEHHOCTH 3/1EKTPHMECKOH CXEMbI C-I80-S 


3 neKTpHqecxan cxeMa C-180-S oT.mqaeTCfl ot omicaiiHofi Buuie otcvt 
cTBHeM ccHCHTeMeTpa, oTMeTqiiKOB, oforoeea 3 epxana h BBenenneM hobux 
r e ?In He °HOBoA jiaMnoqKH h (JxyronpHCTaBKH. OTcyrcTByiomKe b xaMew 
(. 180-5 uenH Ha npHHmrnHanbHofl cxeMe noxaaaHu nyHicriipoM 

nepewnoqaTeAb Bn Ha naHenw BHyrpH KTI npu paOoTe co cnefcrpanb 
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1. dneirrpoABHraTenb T«na CJT-240C, HanpflHcero*e nirraHHfl 24 b. 1,9 
aMnepa, n«-3700 o6/mhh ynpaBAflercx ot KI1 C-180-S. 

2. CKOpocm npor«n»aHH 5 i nneHXH: npH rnnepceHCH(5iuiH3auHi! 
3,75 m/mhh ---6,25 cm/cck; mm 3anncH BapHaiwA 7.5 mm/mhh — 45cM/qac. 

3. Emkoctb KacceTU 60 m. 

4. rittfnca 36 -mm nep$opBpoBaHHafl. 

5. AlMHa ORpyjKHOCTH KQAbUa, BoenpHHHMaeMOro H3MeHeHHB Hanpa- 
weHHOcTH Mamimioro nojiB, 90 m, hmcao bhtkob b HeM — 16. 

PacciforpHM KHHeMtTHMecKyio cxeMy $oTonptfcraBKH (p«c. 28). 

3neKTpoABHraTenb 134 qepe3 qepBnx 135, mecTepH«o 136 h qepsjJK 137 
( ooOmaeT ABBxeftm qepBaqHOMy xonecv 138, cboCoaho citamueuy mb CBoex 
aany. OAHOBpexeHiio ot mecrepHH 136 qepe3 140, 139 h 141 ABiuxeHfle ne- 
peAaerca uiecrepHe 142, Towe cboOoaho cHARineft Ha och. 

UlecrepHH 138 h 142 cocahhbiotcr c bojiom nocpe.icTBOM Mycpm nepe 


wHoqcHHB CKopocreA 143, ynpBMBeMoA pvkobtkoA 144 Ha nepeAMeA cTeawe 
!. My<|>ra cboOoaho CKonb3HT BAiwib sana, ho 6na 


hoH KaMepoA craBirrcB b nonoweHHe <CneKTp». Hpa non or 6aTapen cyxMX 
sneMeHTOB qepe3 mieMMu Ki«, Kn h kohtbktu 10 h 18 26-urrupbKOBO- 
ro WP Ha HeoHoeyio naMnoqKy HJli nonaeTCH HanpunceuHe 80 b. ^a»»noqKa 
(T«na MI 18) hmcct noTeimnan sajKHraiiHH 65—85 b. Hi6utok HanpiDKeHHH 
racHTCH conpoTHBJieHHeM R«, BbiBeAernrhiM noA umhu b nepexoAHoA KopoOxe 
cneBa ot L11P Tenect>oiia. Ecah naMrioqKa ne 3awHraeTCH (hto mobcct npoH- 
3 oAth H3-3a ee CTapennn, c o n po bo >k a a kj me roc h noBuuieHHeM ncrreHUHana 
jaacHraHHH, hah npH pa3pnAe GaTapeH), HywnuA noTeHUHan Ha uoxone naM 
noqKH MoaceT ouib BoccranoBAen cooTBeTCTBytomeA peryAHpoBKoA R«r. 

HeoHoeaa Aavino'iKa HMeeT 3AexTpoAU pa3HoA (bopMU h ropHT AHiub 
iipn npaBHAbHOM ee BKAioqeiiHii — uoKOAb AonaceH coeAMHBTbCB c nniocoM 
HCTOHHHKa flHTaHHR, a UCHTpaAbHUft KOHTaiCT — C MHHVCOM. HODMaAbHUA 

cpoK cnyac6u AaMnowKH — 200 qacoa. 

BuKnioqeHHc hcohoboA na MnoqKH npoH3BOAHTca oahohoaiochum bu 
KA ioqaTeAeM Bt, pacnoAoaceHHUM Ha HHacueA CTopoHe onpaau (Joabiuoro 
tepKa^ phaom c po.3eTKofl nepenocHoA AaMnoqKH. 

PaCCMOTpHM 3.1CKTpHqeCKy»0 cxeMy 4>OTOnpHCTaBKH. 

UHTaHHe Ha vieKTpo/tBHraTenb M* noAaeTca or ceTH oOorpeBa 3 epnajj 
iio CAeAyiomeft uenn: nnfoc HcroqHHKa Hanpna<eHHfl, BUicnioqaTeAb 
<<PoTonpHCTaBKa>, peociaT Ri« «Moiop $OTonpHCTaBKM», buboa 21I1*-1I1*. 
wietcTpoABHraieAb. Aa.iee • - buboa 3 uiTenceAbHoro pa3i>eMa, MMHyc HCToq- 
HHKB nHTaHHfl. 

npH cpaCaTUBaHHH Pu BcnuxHBaeT naMnoqxa JIH» otmctok BpeucHH. 
ZlccTHraeTca 3io cneAyioumM o6pa30M: buboau 2 h 5 IBU sanopoqeHU, Tax 
qro KOHcraHT 5 IU 2 np H bkaiohchhom D.ieKTpoABHraTeae oxaiUBaeTca cocah 
neHHUM c nniocoM HcroqHHKa nHTaHUR. npH cpaOtTUBaHHH pene aauuxaeT 
CR ueni»: rwioc HCToqHHKa nHTaHHfl, racHmee conpoTHBAeniie Rm, xoirraKTU 
3—4 II pene Pn, buboa 8 Uia h Uia, po 3 eixa 111* hb $OTOBpNCTaBKe, abm 
noqxB onieTOK apeMeHH, buboa 3 III* h 111*, MMHyc hctobhiikb nHTaHHfl. 

HeoOxoAHMocTb BeAeHHR R* oCycAOsneHa Ten, hto Aaunoqxa J1H- 
uiecTHBOAbTOBan, a HanpflxceHHe Ha nee nonaercfl or HcroqHMxa b 24 b. 

JiaMnoqKH, CHrHaAH3«pyiomHe o cpaOaTusaHHH npeABUXOAHux pene. 
npHCOeAHHRIOTCfl K BUBOA8M I — 4 H 1—7 UI*, UI*. UlIR yAOOcTBB nOAKAJOHC 
HHB 9TH KOHTaKTU MO*HO COeAHHHTb C qeTUpeXlUTUpbKOBUM liiP (pOTOnpH 


Jlerxo npocneAHTb no npHHUBnHaAbHoA cxeMe; abmikhirh 6ynyr Bcnu- 
..... _ 1—2 IV | 


XHBBTb npH aaMUKaHHH KOHTaKTOB 1 *r 2 IV peAC P* H 1—2 IV p tJlt Pio 
ripoBOA, UAyuiHfi ot KOHTaxTa 1111 * x AaMnoqxaM, bmbctcb oCiuhm; b ero pas 
pus noAKAioqaeTcfl hctohhhk nHTaHHfl, Tax xax ot ueneA KTI hb stb naMnoq 
KM HBnpflBCCKHe HB nOABBTCfl. 
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4actb HeTBcpTaa 
3KCflJiyATAUHJJ CflEKTPAJIbHOf) KAMEPbl 
I. IOCTHPOBKA OIITHKH 

yCTaHOBKa 3 epKM npOK 3 B 0 AHTCH T 8 K Mt. K 3 K II B r|)OTOKaMepe C- 180 . 
rioBepx 6 ojibuioro ^epwuia Ha BHHTax ycTaiiaBAHBaeTc* AHa(J>parMa. 

ToMHocTb noaoweiuM haockocth liiejiH a <|>oKvce KoAAHMaropa ofiecne- 
HHBaeTca 3 aaoACicoft peryAHpoaxoJI. Ilpa ycraHOBKe Bepxnero 3 epKaaa iieofi- 
xoahmo cjieAHTb ax Ten, «rroCu coaAaaaeMoe mm H 3 oCpaweHHe 6 two c 4 >o- 
KycHpoBaHo Ha me/ib. ilna aToro, orxpuB okho b onpaBe aorHyToro 3 epKajia, 
na mejib noMemaioT noaocxy CeAort 6 ywani h Ha stom 3 Kpaue BH 3 va*Mio 
npoBepaioT KaiecTBo M 3 o 6 pa»eniiji AaMnoqxn, pacnoAojKeHHofl b 2 , 5-3 m 
ot ro.iooKH. riepeABHraa AaMnoqxy baoab BepTHKaAa, npoBepnioT (poKycnpoB- 
Ky Ha pa 3 JiiiHHfcix ynacTKax ineAH. np« hcoOxoahmocth cjroKycupoBKa uomqt 
Curb ripoH3BeAeHa H3MeneHHeM tcwiiuhhu npoioiaAOMHhix kgacu noA 3 epKa 

AOM. 

npOH3BeA« 3Ty peryAHpoBKy, okho b onpaBe 3aKpwBaioT h npHcry- 
naioT k npoBepne KawecTBa cneirrpa h $0KycHpoBKe (boio«<aMepu. ToAOBka c 
KaMepoft noMemaeTca b 3areMHeHHOM noMeiueHHH. IlpH noMomH <j>oKycMoo- 
BoqHofl KacceTU npw AHa(|>parMe 1,5 npOBepnercn KaqecTBo cneKtpa h Haxo* 
Ahtcb ncwojKeHHe BH3yaAbHoro <|>oKyca, node qero npon3BOAHTCH droTorpa- 
4>imecKaH (|)OKycHpoBKa (cm. cOoxyexpoBxa KaMepu*). CbeMKa o6a3aiejibHO 
AoAJKHa npoH3BOAHTbCH np« 3aKpfaiT0M TepMoctaTe, 4 T 06 bi Ha peilieTKy He no- 
naAaji pacceHHHbifi cbct. 

OAHOBpeMeHHo npoBepBerca xatecTBo HeoHOBoro cneKTpa, CHHHtaeMoro 
wepe 3 cTyneHMaTbifl ooiaOHTejib, h anoTHOCTb H 3 o 6 p«HteHHB qacoB. 

II. CbEMKA CriEKTPOB nO/TflPHblX CHflHHH 
H PABOTA C OOTOnPHCTABKOH 

ycraHoBKa, BwnoqeHHe, npoBepxa h HaAaAKa Kri npoH3BOAHTca TaK 
nan onucaHo Bbime. Kacmmu «XpoHOMeip» noAKAioMaioTCH k po3eTKe 
«5 cex» KI1 C-180 cneuHaAbHbiM uiHypoM. bxoahuihm b KCMnAeKT cneKTpaAb 
Hoii KaMepu. 

IlpH 32 J3HHH nporpaMMU, KpOMe H3MCHeHHH qaCTOTbl CbeMKH, BeAH 
qHHbi BbiAepwex h AHa4>pam, Moiyr MeHXTbcn taioKe uiHputia me ah h noAO 

WeHHe TOAOBKH. 

HeoCxoAHMo oiejKHTb, «rrofln b HepafoqeM coctohhhh npHfiopa AHacbpar 
* a c npopeabio Cbwa CHirra c onpaabi Bepx»ero aepxaAa, a BMecro nee 6 ua 3 H a 
AeTa Kpuiuxa. nonajiaHHe cnera BHytpb HCAonycTHMo, tax Rax, Bo-nepBbix 


c«er MoxeT aaCwrb meAb, oTBepcTHe AHa^parMu m neouoByio AaMnoMKy, a 
BO-BTOpbIX, MOiKeT HapyiJJHTb n.iaBHOCTb XOAa nOABHJKHOfl lUeHKH llieAH. 

B ocraAbHOM oCcAy/KHBaiiHe Kasiepu C-180-S He oTAHqaercn ot o6cAy 
wHBaHHH (Jx)Torpa(J)H i ieeKon KaMepu C-180. 

JlaHHue CTyneimaToro ocAaCHTOAn npnBOAHTCH b npHAaraeuoM k HeMy 
nacnopTe. 

OoronpHCTaBKa ycTanaBAHBaeTCH Ha ctoac h coeaHHxeTex c KFI. Fie 
peA Hex) ycTaiiaBAiiBaioTCH raAbBanoMeip h AaMnoqKH, noAoxceHHe h apKocrb 
ropeHHH KOTopux noA6npaioTCH 3KcnepHMeHTaAb«o cnaqaAa npw noMomH 
4>oxycHpoBoqHofl KacceTU. a 3aTeM npofiHUM (poTorpacfmpoBaHHeM. Kacmmu 
raAbB&HOMCTpa COeAHHHIOTCH C MarilHTHUM KOAbUOM, paCIKWIQHCeHHUM H 3 
SeMAe BHe 3AaHHH. 

3apHAxa KacceTU 4>oTonpHcTaBKH HHqeu ut OTJimaeTCX ot 3apBAKH 
KacceTU (|)OTOKaMepu. 

BKAicqeHHe (|>oTonpHCTaBKH npow3BOAHTcx TyMCAepoM «OoronpHCTaB 
xa» Ha KFI. npH 3a vuKanHH uenn HaqnHaeT paCoTaTb iAexTpoABHraTeAb h 
noAaeTcx HanpnrKCHHe Ha AaMnoqny otm 6 Tok BpeMeHH. 

IlepeA 3ap«AKon b KacceTy (JrcioKaMepu ruieHKa Mo>KeT CuTb noABepr 
Hyra runepceiicHCHA H3a uhh Ha <J>oTonpHCTaBKe. JXah 3Toro ee 3apn>KaioT b 
K acceTy (|)OTonpHCTaBKH h c CoAbiuoil CKopocTbio npoTxniBdiOT nepeA meAbif) 
Tpena. ocBemeHHofl AaMnoMKoft (pnc. 30). Pokhm noAcseTKH noACnpaeioi 
onbiTHUM nyTeM; ByaA b npw rHnepcencH6nAH3auHH AOAWHa HMeTb 3HaqenHe 
nopaAKa 0,3. 

. nepeKAioqei!He cKopocreii aoajkho npoHcxoAHTb npH BuicaioqeHHOM 

SAeKTDOABHraTCAe. 

IlpH HeodxoAHMocTH b Ty6yc Moiyr Curb BBepHym HMeiomHecn 
B KOMnAeKTe HCHTpaAbHUe <|)HAbTpU 5‘ H 10* . 

Uenb oCorpeBa 3cpKaA np« paCoTe tffOTonpHCTaBKH AOAXtHa 6 ut». 
BKAioqeHa, tqk kbk rma'ie ne 6yAeT paCoiaTb weicrpoABHraTejib. 

HI. yXOJl 3A CFIEKTPAJIbHOR KAMEPOB 
1. Oimmecxafl cncieMa 

HHCTKa 3epK8A C-180-S npoH3BoAHTcn TaK, xax am onHcaHO b pa 3 AeAe 
«yxoA 3a 4>OTorpa4>HqecKoft Kawepofi*. K 

BHHMaTCAbHO CAeAHTe 3a TeM, htoCu noA AHatJjparMy (SOAbUiO 
ro aepxaAa He HaCHBaAca c H er, KOToputt mohcct tbm CMepaHyTbca b chaouj 
H yro Maccy h noBpeAHtb 3epKaAo. 

Mpe3BuqafiHo 6oAbinofi aKKypaTHocra b oCpameHHH TpeCyeT penAHKa 
yKeAaTHHOBUH ee CAoft Aerno noBpoKAaeTca, noaTOMy cAeAver icfiqecKH 
oCeperaTb noAocTb TepwocTaia ot nuAH h BAarn. 3 

PeriAHKy hcoGxoahmo aaiuHmaTb ot MexaHHqecKHx noBpejKAeHHft 3a 
rpH3iieHHH H xHMHMecKHx B03AeHCTBHfi, htoCu HaAOAro coxpaHHTb ee OnTH 
qecKHe CBoficTBa. CAeAyeT ocoCeHHo oxpaHHTb pcnAHKy ot meAoqcii Tax KaK 
OHH AerKO pacTBOpaiOT aAlOMHHHH. 1 

PeKOMeriAyeTca co6AiOAaTb CAeAyiouwe uepu npeAOCTopowHOCTH: 

1. n P H ycTanoBKe penAHKH b npwCop oCecneqHBarb xopouryio 3auiH' y 

ee ot nuAH, aah 3Toft ae.™ Kopnyc npnCopa AOA*eH 6uTb AocraToqHo rep 
MeTHHHUM. B Tex cAyqaax, Koraa 3To H€bo3mo}kho CAeAaTb, hcoCxoahmo 
HM eTb MecTHyio 3aiAHTy. B Hepa6oqeM coctohhhh penAHxy CAeAyeT aaxpu 
BaTb KpuiiiKaMH onpaBu. 7 ^ 

2. He opHKacaibCH k saiuTpiixoBamioft noBepxHocia penAHKH naauU' 
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MM HAM KMKHMM-AMfio flpeAMeTiMH, ABWe MXfKHMH (MTOft, (SeAHHbeA KMCTOM 

KOftHjq>). 

3. He pasroBapHBBTb hba oTKpbiTofl peruiHKofl bo H36eMtaHiie nonaju 
hum hb Hee caiohu. 

4. ripOB3BOAl(Tb HHCTKy peiUIHKH B03MDJKHO pewe. PeKOMCHjtyeTCM DpH 
MCHMTb CACAyiOmHfi cnocofi HHCTKH pa<504eA nOBepXIIOCIH periAHKH* nbMb 
yABAMTb cAysaHHeM cTpyefl hhctoto Boajiyxa (He noAb3onaTbcx cMcaniM mm- 
Ayw»«i); 

jua yAaAOfM aoipoMix sarpxsHeHxA BbiHyTb peiuiHxy H3 onpaaai h 
npoMUTb 2—3 paaa » Aenonc $paxUH*x 6eii3HHa (nerpoAeAHbiA s<$>Hp); 

npa CMAbHOM sarpisMHHi penAHKM momcmo AonycTHTb b npouecce npo 
MMB8HHM ee b 9$Hpe Aencoe nporepaHHc xycKOM Marnoft, hhctoA Bam. 

O&IAbHO CMOHCHHOA D<J>HpOM (ABMAteHHN JteJT-itb TOAbKO BA Owl b UlTpHXOB a OM 
hom HanpaBAeHHH). Oahbko 3Ty onepauHio npoH3BOAHTb b cbmux xpaftHHX 
CAyMaax h nopyaatb ee ahuam, shakhuhm cBoftcTBa peruiHx h 3hbkomum 
c MHCTKoA OltTHKH. 

ITepHOAmecKH cAeayer npoBeprrb wepea okho b onpaae aepxHero aep 
xajia cocroMHHe meAH, oTcyTCTBHC Ha HeA CHera, nuAH, AorKOCTb xoaa MHxpo 
MetpHMecHoro BHHTa, orcytcnuK nepcxocoB noABMXHOft rraopn ■ aafoan 
kb HeA. 

JlacroHKHH xboct meAH cMasuBaerc* cneiuiaAMioA Hopoaocw tot 
cMasKoA. Hh b xoeM cAyxae He Aonycxaercfl paafopxa meAH, Tax xax no 
ABHJKHbie ee nacrH npHuuiHipoBaHH c owHb OoamuoA tokhoctuo, xoTopaa 
npH pa36opxe neMHHyeuo fiyaeT HapymeKa. 

MacTKa meAH npoioBOAHTc* cAeayioiiutM oOpasoM* ycraHoaxB mxpHHy 
0,3 — 0,4 MM, B meAb BABHraiOT KOHeu 3 BOCTpeHHO A CMPIKH, KOTOpoft npoao 
AHT HeCKOAbKO pa3 BAOAb meAH B OAHOM HanpaBAeHHH. 


! I 


2 . 

5 


2 . 


yxoA sa (poronpHCTaBKoA anaAOrmcM yxoiy aa xaMepoi. 

B cpoKH, yxasamiice aax (poroxiMepu, npoRSBOAHrcx oHHcrxa rpexa 
(caeAyer BHHMareAbHo CACAim* sa cocTOMHMeM meAH a hcm), cMasxa noa 
uiHnHHKoB SAeKTpoABHraTeAR H mapHKOBbix aaAHKOB. JIam AOCTyna x hmm 
CHHM aercx 3 &ahmh creuxa (JxxTonpHCTaaxH. Tpex (JttTonpHCTaaxH, xax h rpen 
KiMepti, BUHHMaercM cneunaAbHUM kaxmom 
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a) HeilpaBHAbHaH IIOAHpHOCTb BKwllO- H> ripOBtpHU. H HCnpaBHTb; 
MeHHM HCTOMHHKOB n.iTaHHH peAC; 

; ft) He pa3MbiKaioTCM Kc>!!TaKTbi 3.4 IV 6) oTperyAHpoBaTb. 
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4 34UIMMCT UIHH. 

5 npH cfaemce UIHM cpaftaTUBacT qaho- 
BpeMeHHO c Pt. 


He dumuiuiiotc* KNrraicni 3, 4 IV OTperyjiapoBaTb; 


^ npH Bmiio*ieiiHOM B» nepecKOK ot- 
cyTcniyeT. 

7 Ha6jnoAaioTca JioacHhie nepecKOKH. 

ft B KaKOM-AH<5o H3 nOJIOKCHHft UJHC H 

UIHM He noAaeica HMnyjibc Ha npeA- 
BuxoAHbie pejie. 

9 BbuepjKKH h npoMe>KyTKH Mea<AyHH- 
MH nOMeHHAHCb MeCTaMH. 

10 KoHTaKTW pejie ciuibHo hckpht h oftro- 

paroT. 

11 JTaMnoBbie cxevihi BKAioneHU, ho crra- 
ftHAOBQAbTbi He 3aropaK)TCR. 


a) Bu ctoht a naaoxeram 

«CraHAapr»; 

ft) Hepaftoraioinafl UIHC ctoht a no- 
aoaceHBH «5>. 

He 3aMbiKa»Tca KOHiami P». 

3aKopoMeHbi conpoTHaaeHHa R«s R« 

H R«. 

а) HencnpaBen cooTBeTCTByioiuH ft 

BBiKJitoHaTejib; 

б) oftpbiB npOBOAa. 

He cpaSotaA Morop Kamepu. 


a) nocTBBHTb a Apyroe » 
hmc. 

ft) To ate. 
OrperyaHpoaaTb. 

I nposepiiTb h HcnpaaHTb. 


12 CTaftHJtoBOAbTbi He racHyr. | 

13 JlaMHOBue cxeMu paftaraioT. ho UIHC 

He nepeABHraeTca. { 


HeHcnpaBHa cooTBeTCTByiomaji 
HCKporacHTe.'ibHaa nenoqxa. 

а) HH 3 Koe anoAHoe Hanpraceiuie; 

б) He cpaftaTbiBaeT P» (P«). 

а) IloBpexvAeHHe Ci h Ct; 

б) 3aAHnaioT P« (P«). 

He 3 aMblKaiOTC 5 l KOHTaKTU P* (P») 


а) 3aMeHHTb; 

б) npoBepHTb TecrepoM a acnpa- 
BHTb. 

rioCJiaTb AOno.lHHTeAbHblft 
HMnyAbc npH noaomu KH« 

HcnpaBHTb. 

а) OrperyjiHpcBaTb npw noMoma 
R« hah 33 McnHTb ftaTapeio; 

б) npoBepHTb uenH nHTaima m 
HcnpaBHTb no&pexAeHHe. 

a) 3aMeHHTb; 
ft) cm. 116 . 

1 OTperyvmpoBaTb 


14 HAHTeAbHocTb HMnyabca Ha BbixoAe 
He paBna 0,5 ceK. 

15 Ilpn paOoTe c 1-ceK. xpoHCMeipoM 
UIHC nepeABuraeTCH He 1 pa3 e5ceK, 
a name iliii pe>ne. 

16 npw paCoTe c 1-ceK. xpoHOMeTpoM 
UIHC nepe.iBHraeTca *a*<Ayio cen, 

17 i He pafarraeT Te.iecJ>oH. 

i 

IS He pa6oTaer (poronpHCTaBKa 

ly BaA 3AeKTpoABHraTeAH (poTonpHcraB- 

kh BpamaeTc* b oftpaTHyio cropoHy. 


HapyuieHa peryAHpoBna cxeMu. 


Hapywena peryAHpoBKa cxeMbi. 


B* ctoht b noAoaceHHM «5 ceK». 


OrpervAHpoBaTb npn noMouw 

R«'(R'). 

OrperyAHpoBaTb npH noMoma 

R». 


FlepeBecTH b noAOxemie «1 ceica. 


а) BbiKAioqeHo hanpH/Keime HaxaAa, a) BwuomiTb, 

б) HewcnpaBen TeAe^oimufi amiapaT. I 6$ oTpcMOHTiipoBaTb 

BwKAioqeH oOorpeB sepiiaji. | BtuiKWiiTb 

HenpaBHAbHan noAapHOCTh Bwnoqe- j HcnpaBHTb 
HHH nHTaHHH. 


20 npH llOAaHHOM HanpHHteHHH 3AeKTpO- 
i ABHrateAb He cpaOaTHBaet I 


jl : OftTiopaTop Ha 1 CKopocTH ACAaeT 6o* 
j jiee V? oftopoTa hah necKOAbKo ofiopo- 


#OTOKBMepa 

a) HeAOCTaTOBHOe nanpjOKeHHe, a) npoBepHTb h yBeAHMHTb, 

ft) aaeAHHHe b MexaHH3Me H3-sa hcao- | 6) cHBTb c|>oTOKaMepy h npoae- 
CTaTKa cwasKH; pHTb, npit neoCxoAHMOcn 

: cwasaTb. 

b) 3arycreBaHHe cmhchch; b) np0BC pHib oOorpeB; 

r) HapyuiHAacb peryAHpoBKa TopMoa- {) CMo:UiTb g ktpoab uraTCAb. 
Hofl My(|)Tbl. 

а) 3aMbiKanHe b KHonnax KH«, KHs, a) IlpoBepiiTb h ycipanuTb; 
(KHs, KH0; 

б) .aAVinAH KOHTaKTU CAOKHpOBKH I 6) 3 aMtICTllIb H 0 1 pen AlipOBaTb; 

Kn» (Krit);- • 1 


n) 3av!UKai!iie b Pi: (P 13 ); 
r) bcahko iianpHHcemie- 


b) aaMeiniTb pe.ie; 
r) vcTanoBurb no BOAbTMetpy. 
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Kpacnax jiaMnomca juuro He 3aro- 
paerca inn He racHer. 

^cyTcrsyeT H3o6paj#ceH»*e qacoe 

H3o6pajKeHHe * • tacos nepeAepacaHO 
mh HeaoAepacaHo 


OrcyTCTsyer H3o6paKeHHe otmctmh* 

| KOB. 

I OCnopaTop HenoAHocTbio 3aK,ohiBaeT 
I MJIH OTKpbIBaeT 06'beKTHB 


| IloaocTb TepMocTaTa neperpeBaeTCH. 

j OGorpe* BKAioteH, ho noAorrs Tepiio- 
! CT aTa He HarpesaeTc* 

: Me ropHT OTHertHKH 


h Me npoTRTHBaeTciv imesuca u-sa 
KenpaamibHof ycTiHosicji BeamHbt 
newiH hjih M3 -3a o6puaa 

neperopfyja oahb K3 jiannoteK JIHr 
VIHi; JIH« (JIH«; JIH»; 

> a) Oihuikom Ooiwuaa hah HeAocra- 
TotHaa RpKocTb ropeHHa JiaMno- 
**eK noACBeTKH: 

6) CM. n. 29; 
b) c6ht oCnoparop 

C6htu KcuijiHMaropu otmcpimkoh , 

a I ripH nepeBoae cKopocTefi pncxa H a 
oOriopaTope H e coBnajoer c n„ 
ckoh H a Tpexe p 

6) cm n. 21 

r o a o a k a 

| HeHcnpaneH TepMoperynarop 
a ) To ace; 

sssssr - 

а) Otmctmhkh aaCirru cHero* 

б) wapyiueHa peryviHpoBKa ap'Kocrefi; 

■) Bn CTOHT II IKMOJKeim .Cnemp*. 


nepeupaAHTb uccery 


3aneHBTk. 


a) OrperyaHpoaaTb npw 
(R»): 


B) yCTaHOBHTb no pHCKaM 
BblCTaBHTb H BaKpeilHTb 

a) flocTaBHTb MaxciBHtoK nepe 
Bcwa cKopocTeft b HeftTpaav 
Hoe nojioMceHHe h coBMecnvTb 

pHCKH 


3aMenHT» 

а) To ace 
G) To ace. 

«) OtHCTHTb; 

б ) OTperyaHpoBaTb np« noMoam 
R'«, Ri\ Ri»; 

B) IlOCTaBHTb B nOAOaceHBe 

«<J>OTO*. 


I He ropHT HeoHoMB aannotics 


а) HenpaBHAbHoe BtmioqeHHe, 

б) Bn CTOHT B nOJIOMCeHHH «<t>OTO». 


31 f oaoBKa C-180-S He Bpamaeicx 3arpH3HeH hjih <aftirr cHeroii nofl- 

» UIHRHHK. 

Me BpamaercN MHKpoMeTpHtecKHft Ha wean Hawepoia wiara 
BHHT peryjIRTOpa UIHpHHbl meAH 

OiTMcciai cxe m a 

« | VxyAtueHMe pea**™ MwflpaaceHHs I a) Paa|>OKycitpoBaHa <|>aroiUMepa j 


6) Ha 3epicaAax oceaa aaara 

M Cneicrp cpe3aH. a) 3arpa3HeHa meat; 

6) HervpaBHAbHaH ycraHORKa Ajtacppar- 

aai. 

^ CHneMaTHMecKMe HeAOAepJKiot rioMyTHeHMe 3 epxaa h aH 0 <t>paiuu«oH- 

hoA pemenai 


а) H3MeHRTb IIOAHpHOCTH; 

б) nocTSBHTb b noaoxene 
cCnemp*. 

Paao6parb. omhcthth h cMa3«rw 

C^HiiTb meAb h fipocyuiHTb 

npH KOMHaTHoft reynepaType 


а) OnpoxycHpoBaTb, 

б) yAaAHTb Rpv noMoam 0esa 

а) O m cTMT b . 

б) HcnpaBMTb 

3aveRMTb. 
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nEPEMEHb 0 B 03 HA 4 EHHH HA H/L/H 0 CTPAUH 51 X 


at. 


Il 


• 

10 

11 

12 

12 

13 

14 

18 

16 

17 

16 

16 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


HAHMEHOBAHHE 


Bunyxaoe c$epnqecxoe sepxaao 
Bonryrot ctfrepxqecxoe sepxaao 


OOMKtn ^orommcpu 
BoAaoqaaa wMMtMM* 

CltMOpilMft MBIT AM KpCIUeHHB 4>«COHH01t> 
np OMM HH BOTO KOJIktl* 


TtnmwymopH 

CtoAkB dnp«BU KOJUHMaUXOHHOfl JIHH 3 U 
BoAkhOIM npOMUDUl 
Crain KpenMmui onpaw Btpxaero tap- 
naa k ocmomhioo raxoBxa 
Kpttm mcmtto u aepxiiero sepxaaa 
Kpwaica onpaw acpxHtro sepxaaa coOo- 
rpmftMeM n TepnoptryjixropoM 
Pomtkk AM nurnena onienHxoa 


noAaoAa mrra- 


Poacrua nepenocnofi jiaunomw 
mTenceMHuli paraii am 
hxb k ^oroxaiiepe 


CTonopHufl bhht am xpenaemni mapoaoro 
mapHHpa. 

Kopnyc (f>OTOKawepu 

OOorpeaaTeab h TepMoperyjiarop am qacoB 
«rio5eAa» a ({xrroxaMepe 
roaoaxa oCnoparopa (poTOxaiiepbi 
OOmkthb 

lUecTepHi (poKycnpoBKH 
Ulecrepiw AHa$parMitpoaaHHH 
Kopo6xa c lacaMH 
UlecTepHx 3aaoAa qacoa 
Koht8kt ronpBKH otfnoparopa 

:BcreMU oCorpesa xaMepu 


Tap xoperya irrop cHcreMhi u^. F c*.a K a M epu 

MaxoBHHOK AHatpparMHpoBanHH ofoexTHsa 
MaxOBHMOK 4 >OKyCHpOBKH otibexTHaa 
/laCTOHKHH XBOCT AM KpeiUieHHB d)OTO- 
KBMcphi B raaoaxe 

Bajimoi AHatppamipoBairej! h (poxycHpoaim 
Oti-beXTHM ■ 


46 


PAUM5IX 

i 1 1 

H A LIMP 1 IHR A (-IL4P 

MM 

MM 

ii 

nAnmci lUDArmt 

4>oto 

4>oto 


Bbahk 3aBOAa qacoa 


i 35 

12 

- 

i 36 

Knonxa 3aMxa xaccerfai 

12 

4 

1 37 

MaxoBHMOK nepeaoAa cxopocreA 

12 

4 

38 

dneierpOABHraiejib (JxrroKaMepu 

12 

4 

3 

KHonxa HenocpeacTaeHHoro ynpaMenx 

12 

4,23 

40 

anempoADHraTeaeM 

5 

UlrenceawiuA parte* am iKuiaqx ynpaa- 
amoiumx Hiinyabcoa 

12 

5 

41 

PeayxTop 

12 

6 

42 

KyaaMKOBuft *exiHH3* c KOfrrairraiiM 

12 

8 

43 

Tpex naeuui 

12 

5 

44 

rpefltpep 

12 

5 

45 

3acKTpoAMraT«jib (ponroxanepu 

13 

: 

46 

My^ra 

13 

6 

47 

Hepaax 

13 

7 l 

48 

Mepaaqitoe xoaeco 

13 

j 

49 52 

2Ue napw kohhmcckhx a uxa HHApHqecxHx 

13 

7 -1 


mecrepeH 


53 

IUecTepna Bpamexxa 

13 

« 

54-55 

UlecTepHx nepaxqHoro aaaa 

13 

8 

66-57 

UlecrepHH BTOpHHHoro aaaa 

13 


58 

Hepasx 

13 

8 | 

59 

MepaaqHoe xoaeco 

13 

6 . ‘ 

60 

lliecrepHx xauepu 

13 

5 

[ 6» 

IilectepHH 

13 


62 

Hrxhm xobiiBica xaccena 

14 

6 j 

! 63 

rtaaTO xacceTu 

14 

6 

64 

BepxHRB xpuiuxa xaccena 

14 

65 

TloAaiciuaR 6o6HHa 

14 

10 

m 

npHHHMaiomax 6o6HHa 

14 


67 

KoaoAxa 

14 

10 

68 

3acTe>KKH BepXHeft KpwuiKH xacceTu 

14 


69 

CqeTHHK MeTpaata HeaxcnoHupoBaHHoA 


1 1 | 


naeHKH 

10 

11 

70 

PoaHK cqeTqHxa Metpawa nesxcnoHHpo- 


11 1 


B3hhoA naeHKH 

14 


71 

UlecTepHH xacceTbi 

13 

11 ? 

72 

JleHTonpoTBJKHbiA 6apa6aH 

13 


73 

JleHTonpoTiuKHbift 6apa6aH 

13 


71 

riapaaHTKa 

13 

11 | 

75 

IliecTepHH npHHHMaioiueA 6 o6hhm b xacceie 


11 ? 


4)OTOKaMepbi 

13 


76 • 

MaTOBoe cTexao <J>oKycHpoBOMHoft xacceTu j 

16 

12 j 

77 

MaxoBHMOK (poxycHpoBKH xacceTu 

16 

> 

78 

Bhht xpenaeHHB (poKycHpoBoqHoro Maxo- | 


12 

• 

BHMxa xacceTu 

16 

f 

79 

• 

KpoHiirreAH xpenaeHHB (JxmtxaMepbi 

47 

> 8 
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But c Oapauixo* KpenwHim dx>to 

KaXtpM 

| r*o0pim(i lym n 
[ HkillMITMl 90orpeaaTeaeA toAMuoro a 


fornrneMm ** jut p« 
Jtom ft* nm misn 
K l MM illi; GJMWfra 


C nO m m m aHT nma CT-2C 
£■*»• A» rmm BHfSfl 

emtpcnmMum R, 
UUnmm NcxaTeaa rum UJH-l I 
Peocrar R» «OcKmeiu« qacoa i np» 
gyy «Oc»emeHiie <ucn !! np» 
Pwcrar R» iHupix. oTMertmica* 
Peocm Rir «K)r» 

PeocrtT Rm «Ceaep» 

PystiT R« «Axoiftoe Hanpax., 
PeocTtr R« «Hanpnx. Haiuua> 
Pmct«t R»» «Kaxepu> 

O*io aepxHeft upborne* TepMocran 
3arjiytaxa oam tepxocTaT* 
JJ™iceabittrt paaMM 
Btinymioe c4*pn<iecKoe aepxaao 
Aiafpinn 

m “"“ i c^epHwecxoe aapaaao 


Kayuraxarop 

M^paxmfOHHaa peuenta 

rueftKa 

Aaa$panca aunytuoro aepiuuia 
Ul&xesa* juia^parxa 
nywiowaab poaa paOor 
Peryaapoaxa /uiKTexbHocni minyjibca 
UlTeocenwuft paaMM, k icoropoMy kqabo- 
«Bca 90-xerpoauft xafeab 
UlTencejibHUH parbex, or xoroporo noj»> 
/WTca xafeab Ha roaoaxy ycraHOBKH 
lllTcnceibHy# paabex, or xoToporo noaao 
4HTca xafeab Ha 3eHHTHyio Kaxepv 
SyOiaraft Gapafew unn noAaiomefl 6 o6hhu 
xaccmi 

I 3y6qaruA 6apa6an jui* npHHHxaiomeft 60 - 
6mhh xaccmi 

U iecrep Ha Ann coaxemema feaoft phckh 
oOTioprropa c HenoABraoioft fejt oft or- 


8 

18 

18 

18 

18 

18 

18 

18 

18 

IS 

18 

18 

18 

IS 

18 

88 

23 

88 




Ko3upex 

Okho a ocHoaaHftH ra/ioax* 

TepMOcraT, ycTaHOBJiemibift a oxh* ochom 
hhu rcuioBxa 

Kpuuixa HHHCHero aepxa^a 
OnpaBa sapxHero sepx&na 
HeoHoaaa Jiaxnoqxa 
Bxht peryjmpoaxH.mejiH. 

Bapamex Ann xperineHH* tuejteaoA ana 
9parxu 

lileab Tpexa (Jxm>npHCTaBxn 
B»uixa Ann nojuunoiCHHa aaxnoMKM <t>oro- 
npHCTaaxH x hctomhhkv nHraHH* 

TvGyc (pOTonpHcraBKH 

Morop (poronpHcraBKH 

Mapaax 

UlecrcpHa 

Mepaax 

HcpB«MHoe xaneco 


riqxAaTOHHue mcxbhh3mu 
UlecTepna 

My<pra nepeKJixweHH* cxopocrtA 
Pyxofrrxa nepexatoweHHx nepeaaM 

IlepejiaTOMHisie qepBHXM 
UlecrepHfl 

IlpHaoAHaa mecrepHa xacceru 
S-urrbipbxoBufl WTencejibHUfi paawM <boro 
npHCTBBXH 

Poaerxa jiaxnoqxx orxerox BpexeHH 
KHonxa aaxxa xaccrru 
Koacyx MexrpoxoTopa ^atoapmetnnn 
Toaxa $oK&ab»oft noaepxHocm 
Ummup atpxxtro aepxajia 
MM^parxa aojuiaxaropa 


Oiaxaiit era 


4^ 
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np&noxeHw M 3. 
flEPEHEHb HJUIIOCTPAUHH 


MM 

pic. 


7 

8 
9 

10 

11 

12 

13 

14 
Ifi 
18 
20 
21 
22 

23 

24 

25 

26 
27 


HAHMEHOBAHHE 


O6om* bha <Jxm>xaMepu C-180 
OJmiift nts cneKTpaabHofi xaMepu C-180-S 
OOuwft »na kOMaHAHoro npn6opa 
OfiTHvecKaa cxeMa C-180 
ronoAKa co chxtum hwkhhm sepK&noM 
OOuuti! bha foaoBKH c sepxaAaMH 6t3 xpy 


28 

29 


KpUIOKM 
roaowca c xanepoA (bha CHH3y) 

KopoGxa repnocraTa 
OCiuhA bha <}K>ToKaMepu 
OoTOKanepa co cropoHhi ofoexTHaa 
wronaMepa co cropoHu aAeirrpoABHraTena 
KHHeMaTHHecicaa cxeMa dxrroKaMepw 
Kaccera 

<S>OKycKpoBoqHan xaccera 

Koy HAHyft np«6op c OTKpbIToA KpUUlKOfl 

riepexoAHaa xopoCxa c TtyietpoHOM 
3eMHTHaa (JxrroxaMepa b TepMocraTe 
OnTHHecKaa cxeMa C-180-S 
CxeMa pafoqHx ywacTKoa sepxaA 
TonoBKa C-180-S 
OOlUMfi BHA (pOTOnpHCTaBXB 
06 uhA bha (pOTonpHcraBKH co ctopohu 
TyCyca 

KHHeMaTHHecKa* cxeMa (JxnonpHCTaBKH 
OOuiHfi BHA ceHCHTOMdpa OCP-4 H nyAb 
Ta flHTaHHH 

OdUUlfl BHA XpOHOMeTpa MX-6 
IlpHHUHnHaAbHaa cxeMa C-180 h C-180-S 
iXnaH meaeBofi AwadmarMy 

DaiBAIWu. ....X 7. 

"-^nnan lUIMCpUH ^-I8U 

HeraTMB cbeMXH cnexTpa noAHpHoro chx 
hhb, iKMyieHHbiA xaMepoA C-180-S: 
a) co meAbio 0.2 mm; 
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KO.HOPMMETPHHECKOE HCCJ1EAOBAHME CmiPA.lbHOfl 
I A.1AKTHKH M 10! 

B. E. MAPKAPflH 
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OmeemcmteMHufi pedatemop B. A. AM BA PUYMflH 



6. E. MapxapjiN 

KOnOPMMETPHMECKOE HCG/IEJIOBAHME 
CriHPA^bHOft TAJIAKTHKH MI01 

ripoiitBeaeHa a&ojuomaa ciuiouiHaa (JxrroMeTpmi cnupaabiioti ra.iaa- 
THKH M 101 n 4>OTorpa4>H>ieCKHX h atuyaabHux ayiax. Ha&no.ieHHH npoH3- 
BOitKJHr b 21" — 21" TeaecKonox cHCTeuu UiMHjia. i*C 3 yjbTaiu noaaju- 
Ba»T. mto »Ta raaaamaa 3a Memo CHMeer no Mepe yxaaeHH* ot ueHTpa k 
K paio. noKaaaTejH uaeTa ot sHaaeMNa +0*9 y axpa xoxojht j»o 3Ha*eHH>i 
M)?3 Ha iiepH<t>epHH. 3 to aaaeHHe odycaouKueica TeiicTHHeM ee oih 
paabHux pyKaaoH h Henpepuanoro +OHa, Tame CMaeiomero np« yjaaeuNii 
ot ueHTpa. llHTerpajbHaa ^oTorpa^Haecaaa aexNmiia raxarmicH, onpexe 
aeHHaa nyTeu +OTOMeTpH<iecKoro cyMMHpoaaNHa apaocTeii. noxyaaeTca paa- 
"°« 8" 5- CyMMapsaa apaocTb cnupaabHux pyaaaoa a +oTorpa+H*ecaMx h 
BH3yaxbaux xyaax cocTauaeT cooTaeTCTaetiao */* * */» aacTb HHrerpaabHoti 
apaocTH laxaamaH. tferrerpaabHUH noaaaarejb ub«ti raxaamaH paaeii 
+0«5. a noaaaaTeab uaeTa ax pa +<H95. Co6cTaenHuA user cnapaxbHux 
pyaaaoa noim nocTomeH, noaaaaTeab uaeTa axoab pyaaaoa ueuaeTcn 
a npexeaax — Ofl h +0™ 1. Ham me y aroil raaaxTHXM /iobojlho apaoro 
Henpepuanoro +ohj, a oOpaaoBamiH aoroporo yiacTayioT fieaue aaeaxu. 
RpuaoxHT a 3aaaai<teHH» o cymecTaoaatuiH a hcA nponejicyTomoro mnn 
3aeaxHoro uacexeHHt. Hhcxo roayOux h 6eaux 3aeax stoA raaaamaH no 
iiopaxay neaHmHu oueHHaaeTca 10 7 . 

B HCC.ieAOBaHHH CTpOeHHH BHeUIHHX TBAa KTH K 6o/lbUJOO 
npHMeHeHHe HBXOAHT KQAOpHlieTpHH, AatOUUIH K8K HHTerpaAb- 
huA UBeT raAaKTHK, Tax h pacnpeAexeHHe uBera b hhx. JXnn 
ocsemeHHH oco6eHHocreA crpoeHHH raxaimiK oco6uA HHTe- 
pec npeACTaBAaiOT Hcc.icAOBaHHfl Bxoporo pOAa, AaioiuHe pac- 
upeAeAeHHe ueeTa b raAaKTHKax. flocxeAHHe o6umho ocy- 
mecrBAaioTCfl nyTeu noxyqeHHH <J>OTOMeTpHHecKHx pa3pe30B no 
oca M ra.iaKTHK, a HHorAa h nyTeii H3MepeHHn ueeTB He6oxb- 
Uioro KOAHMeCTBa ( HeCKOAbK'HX AeCBTKOB) H36paHHUX B HHX 
yqacTKOB. OAHaxo raKHM nyTeu mojkho noxyMHTb 6o;iee hah 
lienee yBepeHHue n pe ACTa bachhh o pacnpeAe/ieHHH uBeTa aah 
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HCC/IEflOBAHHE FAJ1AKTMKH M 101 5 

.lyqeHHux vthx 3B€3a bcah4hh hc npenumaioT 0?G5. 

ynoTpe&igvicg TaKxce TpyfoqHfaiA (poTOxeTp aa* nposepKK rpa- 
AaunA xapaKTepHCTHqecKMx KpHBux h yteTa hahbhhb By&ntr 
«e6a. 

Chmmkh Hayaaeuoro oGveKTa, 3«e3A cpaBHewna m xapoic 
Tpy6oMHoro (JxrroxeTpa no.iyqa.iHCb Ha icycKax oahoA h toA 
Me n.lSCTHHKH H npOgBAHAHCh OANOBpeMeHHO B OAHHaKOBUX 
VC.IOBHflX. 

HaMepeHHH noqcpHCHHfl npCII3BOAH.lHCb 11 a o6i>ckthbhom 
MHK po<porOMeTpe LleAcca c ynoTpe6.ieHHex KsaApaTMoA ahb- 
($>parxfai, BupesaiomeA Ha n.iacTiuiKc KBOApaTHbie iuoiiibakh co 
ctopohoA, paBHOii 17". 

H3 no.iyieHHoro p«Aa chiimkob M 101 a.ih H3MepeiiHii 
6 uah OTo6paHU Hanfouiee y.iaqHue, no ABa KOxn.ieKra b (|)oto- 
rpacpHqecKHX h BH3ya.ibHbix .lyqax. Ha nepBoft nape n.iacTHHOK 
ioahb b tpoTorpatpHqecKHx, Apyrag h BHiya.ibHUX .iy«iax) H3- 
xepeHHe noqepneHHfl npoH3Bo.iH.nocb cn.iouiHbiM o6pa30M, t. e. 
onpeAejigAHCb ontHnecKHe ii.iothocth acex njiouuuoK M 101 . 
o6pa3yiomHXCH npH npoBe.iemiH .ihhhh bao.ii> r ii i »iepe3 hh- 
Tepsa.i 17". 3to ocymecTB.ia.iocb nyTex cxememia ctoahkh 
MHK pOtpOTOMerpa nOCpeACTBOM AByx KOOpAHHaTHbIX ABHHCeHHH. 
o6ecne>iHBaiouiHx TOHHOCTb cMeiueHHH b npeAeaax 4—5 miKpoHon. 
CooTBeTCTBy loiune 3Be3AHbie Be.iHHHHbi c KBaaparnoA ceKyHAbi 
Ayrn onpeAe.iHAHCb c noxoiiu.io xapaKTepHCTHHecKHx KpHBbix. 
nocTpoeHHUX no BiietpOKa.ibiihiM H3o6pa>xeHi<HM BbiGpaHHMx 
3Be3A cpaBHeHHR, o KOTOpu x peqb iii.ia Bbiuie. Ha BTopofi nape 
imaCTHHOK H3MepeHHH lipOil3liO.lll.HICb .1 II III b 1.1 H HCCKO.lbKHX 
AecaTKOB H36paHHbix n.ioiua.ioK. Pe3y.ibiaTU oKa3a.mci> onem. 
6AH3KHMH C TaKOBUMlI, nO.1V MCIIHUMH H3 H3MepeHHH nepBOil 
itapu n.iacTHHOK. CpeAHHH Kiia.iparimHaH omiiGka imem ;w a 
3thx n.ioiuaAQK, onpeACAemiaH no .myx HaG.uo.ieiiiiaM, OKa- 
ja-nacb paBHofi ± 0!"06. a .via oAHoro naCiioAeHHa ± 0*08. 
Hoc.ie.iiiaa mojkct c.iy>KHTb Mepoii tohhoctii noKa3are.ieii uaeTa, 
noAyqeHHUx H3 H3xepeHHft nepBoii napw n.iacTHHOK. 3ia, ko- 
neHHO, HeOo.ibiuaa ToaHOCTb, no nno.iHe AOCTaTO'iiiaa A.ia Miiorux 
ne.ieH, b oco6eHHOcrn we, ec.m npHHHTb bo BiiHManHe, mto 
oHa xapaKTepH3yer TOMHOCTb .lOCTaTOBHo GoAbiuoro KOAnnecTBa 
noKa3aTe.ieA UBeia u.ioma/iok. nokpunaioiuiix no'mi bck> ra- 
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B E. MAPKAPRH 


Kinyx 


. JU ft AoenmteHH* OoAbineft tohhocth 6hao 6u h«o 6- 
pp O Maft cc ni ciuioiniiue H3MepcHKn eme h« oaho* man 
B ftpax Me ram bob, mo rro 6 has 6u qpesnepHo 6o«b- 
80 oO’beny pa6ora n ona apsA ah onpaeAHftftAacb 6u 


CneoMAbMoe M3y<teHHe notca38Ao f mto Hcno.ib30BBHMan 
komOmmiumb KB Me pH, (pMAbTpa H COpTa rtfiaCTHHOK AaeT BM3V- 
iiAbayio CMCTeMy, KecKOAbico CMemeHHyio b cropOHy KpacHofi 
Haem cneicTpa no orHomeHMio k MexAyHapoAHOft cHcreMe bh* 
ayaAbNHx BeAMMMH, a cMcreMa tpoTorpatpimectciix bcahhmh uohtm 
coftnftAfteT c Me*AyHapoAHoft. IlepexoA ot noAy»ieHHHX h8mm 
ubctob it MexcAyHapOAHOfl CHcreMe mowho ocymecTBHTb np« 
nouoiuH cAeAyiomero ypaBHeHHs : 

Chat- 0.838 (C! 0.029). 


§ 2. HHTErPAJlbHASI flPKOCTb H UBET 


no OnfWAeAeHHUM AA8 pa3AH4HUX nAOIKSAOK HpKOCTHM 
fifalAH COCT8BAeHH KSpTU pSCnpeAe^eHHH ftpKOCTefl B (pOTOrpa- 
4>H«iecKHx m BHsyaAbHux Ayuax aam H 3 y 4 aenoA raaaKTHKH. Ko- 
.iHMecTBO nAomaAOK, b kotopux onpeAeAeHbi noKa33TeAH u»e- 
ra, nopMAKa noAyropu thcbmh. BooCme ace H 3 iiepeHHsi nonep- 
JieHHft npOH3BOAMAHCb, B AB8 pa38 POAbUieM MHC.ie n.lOIHOAOK. 

H3-3a rpOM03AKOCTH 3THX KapT 3AeCb npHBOAHTCH AH III b 
KOM6HHHpOB8HHaa K3pT8 paCDpeAeAeHHft apKOCTH H UBeTa, OX- 
BaTUBaiomaa rnaBHoe tcao ra.iaKTHKH. Us cocraB.ieHHbix xapi 
eioAa He boiuah ASHHue b ochobhom OTHocmuHecH k o6.iacm&i 
COHpaAbHUX py K8BOB, OTCTOfllllHM OT UeHTpa raASKTIIKH H8 pftC- 
CTOBHHH 6oaee 6'. Kaw/iaa napa *ihcca Ha npHBe.ieHHoii KapTe 
OTHOCHTCft KBaApaTHOfl HAOlUaAKe raABKTHKH CO CTOpOHOfi, 
paBHOft 17", nOAO)KeHHe ueHTpa KOTOpofi no oTHomeHiiio k ueii- 
Tpy raAaKTHKH, o6o3HaneHHOMy KpecrHKOM Ha Kapre. onpe,ie- 
.laeTCii npuMOAHHeAHHMH KoopAHHarauH x h y. HanpaBAeHHbix 
no ocmm * h 2. 3Ha«ieHHa x h y, BbipaiKeHHbix n ceKVHAax 
Ayra, npHBeAeHbi cooTBeTCTBeHHO b nepBofi CTpowe ii b nepBOM 
cTOA6ue KapTbi. KaxAaa napa MHcea npeAcraBAHer: tpororpa- 
ipHnecKyio 3Be3AHyio BeAimHHV c KBaApamoA cexyHAH CBep.xy 
h noKa3aTeAb UBera b iiauiefi CHcreMe chh3\. nycrhie nAO- 
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HCC/1 EJJOB AHH E TA/IAKTHKH M 101 7 

IU84KM, 3a HCkTIIOHeHHeM o6B€A?HHUX XHpHUMH AHHHHUH. COOT- 
BCTCTByiOT O&iaCTHM B KOTOpuX HpKOCTb, npHXOAHIliaflCH Ha 
KBBApaTHyio cewyHAy, caafiee 23f9. OCBeaeHHwe xe «h P huuh 
AHHHHMH HAOIUSAKH COAepXBT npOeKTHpyiOtmieCH 3Be3JUi Hfi- 
uieft f a/iaKTHKH; b coMHirreAbHux cayqaax iwouiaAKH odaeAeHw 
nyHKTHpHUMH .ihhhhmii. flpM iipoboanmux Aa.iee pacHeTax 
apKOCTb iviomaAoic. coAepxauwx nocropOHHHe 3Be3Au, yiHTUBa* 
aacb nyTew ycpeAHeHHH apKocrefl coceAHHx ruiomaAOk. OieAyeT 
omeTHTb, mo b p«Ae nepmpepHfiHbix naotuaAOK tcapTU aohhuo 
o&iaAaioT roiHocTbio ycrynaioiuefl tohhocth, xapaKTepH3yeMOH 
oiuHCkaMH, ynoiiflHyTUMH b KOHue §1. Ho npoBOAHMue Aajiee 
pacneTbi, KacaioiuHecH pacnpeAe/icHHH hpkocth h useia. pac- 
lipOCTpaHNIOTCSI Ha OtijtaCTb, 3HK.?10M£HHyiO BHyTpH OKpyXHOCTH, 
onHcaHHofl BOKpyr ueHTpa ra.iaKTHKH c pa Any com, paRHUM 
4.5, TA e noiTH hcp aohhhc onpeieaeHiii b AOcraToiHofl crene- 

HH H8ACXHO. 

C noMombio Kapr pacnpeAeaeHHH (pororpacpttHecKoA i< 
BH3yaAbHOfi apKOcrefl nyTeM (poTOMCTpHHecKoro caomcchhb 6ujih 
onpeAeAeHbi HHTerpaabHbie hpkocth h noKa3aieAH uaeTa BHyTpH 
KOHUeHTpHHeCKHX KpyrOB H KOAOll, OHHCaHHblX BOKpyr ueHTpa 
raviaKTHKH c HapacTaiomHMH mxauA pa3 Ha 17* paAiiycaMH p. 
noAyneHHbie AaHHbie npHBCAeHU b TpeTbeM h neTBepTOM ctoa 6- 
uax Tafia. 1. MHTerpaAbHan (pororpaipHMecKaH bcvihhhh8 h no- 
KaaaTeAb ueeTa Bcefl ra^aKTHKH M 101 noAyMHAHCb cootbct- 
ctbchho pauHbiMH: 8f5 h -I- Of 5. TapBapACKaH oueHKa hhtc- 
rpa.ibHon Be.’iHmiHbi M 101 Ha Of 5 fiojibiue iiamefl, h sto, bo 3 - 
mojkho, pe3yAbTaT HeTOHHoro yneia apkocTefi bhciiihhx Macreft 
raaakTHKH. noAyneHHbifi naMH pe3yAbraT ao.i jkch fiMTb CjiHwe 
k HCTHHt* , rak* Kak, HanpHMep, npHBeAeHHue b rafi;i. 1 npKoerb h 
UB eT Toil MacrH M101, kOTOpan orpaHHMeHa okpyxHorrbio c 
paAHycoM fj — 255", HaxoAHTCH b xopouieM cor/iacHH c AaHHu- 
MH, n(>A V'leHHUMH flCTTHTOM (2) AAH TOfi >Ke 18CTH 3AeKTpO- 
(pOTOMeTpHMeCKHM MeTOAOM. IleTTHT AAH <})OTOrpa(pHHeCKOfi 
BeAHiHHbi ii iiBera noAymLi CAeAyiomne 3HaieHHH: 9. m 12 h 
+0f 50 b ueacAyHapoAiioH cHcreMe. CooTBeTCTByiomne HauiH 3 hb- 
ichhh B MejKAynapoAHOfi CHcreMe: 9* 02 ii +0f5l. FIOAyqaio- 
meecH pacxoxAeHHe He6o.7bmoe h hbxoahtch b upeAe^ax ouni- 
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8 6. E. MAPKAPHH 

6 ok . K co*a.ieH»no, mu He hbuiah b AHTepaType Apynix noA- 

XOJUUU.HX ABHHUX AH* COnOCTBBAeHHH C A8HHUMH TafiA. 1. 


TaBjum l 


M 

? 


Cl 

? 


Cl 

1 

,7- 1 

13? 12 

O"^ 

O'— 17 

137*12 

0?95 

2 

34 , 

12.06 

0.94 

18-34 

12.60 

0.93 

3 

51 

11.43 

0.82 

35-51 

12.30 

0.66 

4 

68 

10.95 

0.79 

52-68 

12.07 

0.74 

5 

85 

10.62 

0.76 

69 - 85 

12.07 

0.67 

6 

102 

10.35 

0.74 

86 102 

11.99 

0.66 

7 

119 

10.11 | 

0.72 

103-119 

11.87 

0 64 

8 

136 

9.91 

0.69 

120-136 | 

11.85 

0.53 

9 

153 

9.71 

0.66 

137-153 ! 

11.65 1 

i 0.50 

10 

170 

9.54 

0.63 

154-170 

11.64 

0.44 

11 ; 

187 

9.40 

0.61 

171 187 

11.69 

0.45 

12 ; 

204 

9,29 

0.60 

188-204 

11.83 

0.45 

13 

221 

9.19 

0.58 

205 -221 1 

1 11.83 

0.36 

14 

238 

9.10 

0.57 

222 -238 

11.85 

0.44 

15 

255 

9.02 1 

0.57 

239-255 

11.87 

0.40 

16 i 

660 

8.5 

0.5 





H 3 aohhux TpeTbero 11 MeraepToro ctoa 6 uob arofi TaC- 
.ihuu bhaho, mto HHTerpaAbHan 3Be3AHaa Be.iHmiHa h noxa3a- 
reAb uBeTa 3a&ieTHo y6uBaioT no .Mepe y BeJiHneHHH pa- 
AHyca Kpyroe. 3 mo 3 Hatum, nmo znAanmuna M 101 ctiHtem 
no Mepe ydoAenun om ndpa. Oah 8 ko H3 sthx a 3 hhux He.ib3H 
AeAaTb KOAHHeCTBeHHUe BUBOAU OTHOCHTe.lbHO H3lieHeHHH 
UBeTa. Jbia 3toi'i ue.ni 6uah onpeAeAenu HHTerpaAbHue 3Be3A- 
HUe BeAHMHHU H nOX33aTeAH UBeTa B KOHUeHTpHqeCKHX KOAb- 
uax, pacnoAOxceHHux BOKpyr HApa raAaxTHXH. 3 th AaHHue npH- 
BeAeHU b 6-om b 7-om CTOA6uax tb6a. 1. OnpeAeAeHHue Ha 

OCHOB 8 HHH 3THX A 8 HHUX CpeAHHe HpKOCTH (B HpOH 3 BOAbHUX 
CAHHHUax) B 3 aBHCHMOCTH OT paCCTOBHHB AO HApa TBAaKTHKlI 
npeAcraBAeHU Ha pnc. 2. Kax bhaho H 3 ceAbvoro cm/i6ua TaO- 
-ihuu 1. a Tatoxe H3 phc. 2, rpaAHeHT noxa3aTeAH UBeTa ao- 




HCCJ1EAOBAHHE TAJ1AKTHKH M 101 9 

BOAbHO BCAHK. nOK838TeAb UBeTa OT 3H8MeHHH r 0*95 y BApa, 
yOusaa, aoxoaht ao -{-0*4 hb paccroHHBH 4'. 5 ot Hero. JJaAb- 
uie, cyAH no Bceuy, oh uemteTC* He3ua*iHTeAbHO. 3aMeTHM, mto 
3Aeo> peub HAeT 06 HHTerpajibHux noxaMTejuix useTa b xoAb- 
uax. B OTAe.ibHux, npaBAS peAKHx, cay nxx MaAeHbKHe o 6 a 8 cth 
c 6oAbuiHMH noKa3aTeAHMH useTa BcrpeqaioTcfi laace bo BHeui- 
HHX H8CTHX rtABKTHKH. 

ycraHOBAeHHuft (pa kt do to A k HO anmehcutHoio nocunenuH 
H$ema npu ydaxenuu om ndpa M 101 aaciyxcHBaeT oco6oro 

BHHM8HHB. BO3M0)KHO, MTO 9TO HBAeHHe B KaXOfl-TO CTeneHM 
CBOflCTBeHHO BCe»« CflHpaAbHUM raAaXTHKaM, II 3TO MO>KeT no- 
xa3aTbc« ecrecTBenHUM cieACTBHeM y bcahhchhh yAeAb- 
hoto Beca cnnpaAbHux pyxaBor npH yua-ienmi ot HAep ra* 
.laxTHX. OAnaxo, no MHeHHio pHAa HCCAeAOBaTeAefl, apxocrb 
diHpa.ibnux pyxaBOB cocraBAHeT He3aMeTiiyio aoakj o6iueti— 
HHTerpa.ibHofi npxocTH. flpii c n pa Be aa h boct h stoto iipeACTaB- 
.leHHH oahh TOAbxo pyxaBa hh b xoeii crynae He uoryT 061 
acHHTb HHTeHciiBHoro naAeHHB noxa3aTe.ien UBeTa npH yAa- 
.ieHHH ot HAep ciiHpa.ibHux ra.iaKTHX. Tax hah HHane, Bonpoe 
OKOHHOTeAbHO MOJKHO BbIHCHHTb TOAbKO HO OCHOB8HHH XOAH- 
qecTBeiiHoro aiia.inaa Hpxocreft h ubctob CTpyxTypHUx o6pa30r 
saHHft cnHpa.ibHbix ra^axTHK. Taxoft auaAH3 mohcho npoH3BecTii 
AAH ra^axTHKH M 101 Ha ochob3hhh cocraB.ieHHux hbmh aah 
nee xapT pacnpeAeAeiiHH Hpxocreft h ubctob. 

Otmcthm npextAe Bcero, hto sth xapru noxa3UBaioT t hto 
M101, noMHMo HApa h cnupaAbnux pyxaBOB, uueeT HenpepuB- 
Hufl (poH, npocTHpaiouiHAcH ot HApa ao ee bhcujhhx qacTeii. 
O HajiHHHH y M 101 HenpepuBHoro (poHa ynoMHHaior b cbohx 
pa6oTax Tax ace CeA4)epT # |3| h LU.ero.ieB [4J; llosTOMy HHTe- 
rpaAbHyn Hpxocrb ra^axTHKH M 101 cieuyeT paccuaTpHBaTb 
xau cyMMy Tpex coct3bahk)uihx npxocTefl: HApa, cnnpaAbHux 
pyxaBOB h HenpepuBHoro (poHa, a ubct h ero H3MeHeHHe — xax 
pe3yAbTaT KOM6HHauHH HpKOCTefi H UBeTOB yxa3aHHUX coctbb- 
AHtOlUHX. 
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Phc. 2. PacnpcaejeHHe cpeawnx apKocrcfl (b npoH 3 HojbHbix ejiiiHHiiax) 

» 33BHCHMOCTH OT paCCTOBHHB JO lieHTpa raJiaKTHKH. 

$ 3. flPKOCTb M UBET HEnPEPhIBHOI O 4»OHA 

HenpepuBHbiA <Jh>h 6e3 npHMecH o6pa30Ramm, HaceAiiiomHx 
oGuhho cnnpaAbHue pyxaBa, Ha&iiOAncTCH h upowextyTKax 
MextAy nocAeAHHMH. IlosTOMy apKOCTb h uBeT HenpepuBHoro 
<|)OHa CAeAyeT onpeAeAHTb Ha ochobbhhh ahhhux o apKocm 
u.iomaAOK, AewauiHx b o6.iacT»x Mexciy pyK0B«iM>i. Oaimko 


HCaiLAOBAHHE I AJIAKTHKH M 101 \ ; 

CHAbHO pa3BHTUe py K8BB M 101 3aiieTHO 38TpyAHHiOT ynepeH* 
huA Bu6op OoAbiuoro KOAHiecrsa tbkhx nAomaAOK, b ocoCch- 
hocth Ha HauiHx CHHMKax, HMdoiUHx yMepeHHuA MaCIUTa6 
<1 **-114'). 

BwiAy sToro mu orpaHHmt.iHCb npHMepHO 300 imomaAicaMK, 
psa6pocaHHUMH no BceA ra.iaKTHKe MeatAy ee pyicaBaMH h hx 
OCTMMH, npH OTfiope KOTOpux Ha pH Ay C HauiHMH CHHMK8MH 
dWin HCIIOA b30B8 H8 AAH KOHTpOAH XOpOUiat) pefipOAy KUHH CHHM- 

ica M 101, noAytieHHoro ahv xcotaioAmobum flaAOMapcKHM ped>- 
AeKTOpOM. 

Flo AHHHUM 3THX FI .10 1118 AO K 6u.lll OH peAeACHU CpeAHHe 

3HaieHHH (!OKa3aTeAeA usera HenpepuBHoro <poHa b 17 koh- 
ueHTpHtecKHX KOAboax, pacnoAoxceHHux Boxpyr HApa rajiax- 
THKH BIlAOTb AO pacCTOHHHH 6'. 

no 91HM cpeAHHM noicaaaTeAHii uaeTa 6uAa nOAyneHa aa- 
bhchmocth MexAy useTOM HenpepuBHoro ())OHa h paccroHHHeM 
OT flApa rajiaimiKH, npeACTaaAeHHaH Ha phc. 3 (cnAOuiHue 
KpyiKUH). 3 am€Thm, OAH8KO, hto cpeAHHe noKa38Te;iH uaeTa B 
I ynoMHHyTux KOAbiiax 6 uah onpeAejienu 6e3 yneTa apKOcrefi, 

I r. e. 6e3 BaseuiHBaHHH UBeroB oTo6paH H ux haouibaok, npeA- 

I noAaraa, hto nenpepuBHun (|>oh na oahh8kobux ot HApa pac- 

I CTOHHHHX HMeeT npHMepHO nOCTOHHHyjO HpKOCTb. 

I XOTH 9TO AOnymeHHe AOCT8TOMHO 6AH3KO K HCTHHe, TeM 
He MeHee aah nposepKH noAyneHHOtt 3aBHCHMocTH MeatAy use- 
TOM H paCCTOHHHeM <pOH8 no ABHHUM OTOCpaHHUX HAOUiaAOk 
6 uah onpeAeAeHu cpeAHHe, a 3aTeM h HHTerpa/ibHue hpkocth 
H noka3aTeAH uBeTa nepsux BocbMH KOAeii H3 mhcao 17, hc- 
j no.ib30BaiiHux npn noAyqeHHH ynoMHHyToA 3a bhchmocth. 

! riOAyMeHHUe AAH 3THX BOCbMH KOAeu A8HHUe npHBCAeHU 

j a TpeTbeM h leTsepTOM CTO.i6uax Ta6A. 2 h HaHeceHu na pnc. 3 

! B BHAe Hecn.ioiunux KpyxcKOB. 

! 9th Aannue noBTopnior noAyneHHyio 3aaHCHMOCTi> MexcAy 

| -cpeAHHMH noK83aTeAHMH uaeTa h paccroHHueM ot HApa Henpe- 

puBHoro (J)OHa. ll03T0My C AOCT8TOH HU M OCHOBaHHeM moxcho 
npH3H3Tb pea.ibHoii noAyqeHHyio 3aBHCHMOCTb, corAacHO KOTopoA 
HenpepueHbtti <pon taAotcmufcu M 10/ MedAennee, neM ohu 
niMa 8 neAOM , ho doeoAbHO zaMemno cuneem no Mepe yda- 
Aeuufi om ndpa. 



10 6. E. MAPKAPftH 
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b. t MAPKAPflH 


C3 



Put. 3. 3.iRHCHMOCTb noKajarejifl iiBeTa iicnpepuRHoro (pona ot 
paccTOMHHH 40 ncHTpa rajiaKTiiKH. 


Ta6.\ut{a 1 


Vs 



; ,n «* 

I Cl j 

'V j 

Cl 1 

| 

4 

~2 

68' 

12. "39 

+ 0^90 : 

13™ 55 

+0 , . p 06 \ 

5 

69- 

• 85 

12.33 

0.82 

13.68 

0.09 

6 

86—102 

12.27 

0.78 

13.60 

0.11 

7 

103 

119 

12.25 

0.81 

13.19 

o.o7 ; 

8 

120 

136 

12 16 

0.68 

13.36 

0.12 j 

9 

137 

151 

12.05 

0.68 

12.93 

0.06 | 

10 

154— 

170 

11.96 

0.58 

13.12 

0.12 

11 

171 

187 

11.97 

0.54 

13.30 ; 

0.07 
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3tot peay^bTaTAO HeKcrropoii creneHH noxceT 110 Ka 3 an.cn 
HeoMCHAOHHUM, TflK KaK cAOJKtiviocb rakoe npeACTaBAeiuie, mo 110- 
npepuBHuft (f)OH b cnwpaAbHux raAaimtKax HiieeT noniH oah- 
HHKOBUil C HApOM UBeT. B M8CTHOCTH TflKOrO MHeHHH npHACpMCH- 
BaercH A- E. LU.ero.iep |4|, H3yiHBiiiMft pnA cnHpa.ibiiux ra- 
A8KTHK. B TOM MHCAB H M101. Ho UOAyMCHHblC lUeraieefaiM 
AOHHUC, HBJIBIOlMHeCB, BOoGllie rOBOpfl, i|€HHMMH, k cowa.ieHHio, 
HeAOciaTOMHU aah yBepeHHoro onpeAeAeHKB useia HeiipepuB- 
Horo (poHa. BaoCbbok, no.iyqeHHue hm <J»OTOMeTpHMocKMe pti3- 
peshi h uaera pHAa n.iomaAOK b M10I, xotb h hp omphi. oii- 
peAe.ieHHO, TeM He Menee noKaauH.iioT HPKoropyio ren;uMimiK) 
v6hinanHH noKa.3aTe.ieh ueera <|x>Ha npn vabaohiiu ot HApa, 
T. e. OHH He H8XOAHTCH B tipOTHBOpOMtlH C HUII1HM BbIBO AO M 
OTIIOCHTeAbHO HJMeHeHHH UBeT!) HeilpCpblllHOlO (J)OHa Midi. 

Boo6me hoao 33MeTHTb, mto upeACTaiueime o G oAHiiako- 
bocth UBeTOB (pona h HApa cnnpaAbHbix ra.iaKTHK iieoGociioaaHo. 
Haw Ka>KeTCH, mto sto :-ie cooTBeTCTByer ASHCTBHTe.ihHOCTii no 
k'paitHefl Mepe aah paaBHTbix criHpa.ibHux ra.iaKTHK, y koio- 
pbi x it Toil hah HHOii CTenemi (|)oh cHiieer iipn y.Ta.ieiiHii 
ot HApa. 

OqeBHAHO noBTOMy, mto H3MencHHc UBera M 101 b hc.iom. 
npeACiaBAeHHoe b Ta6A. 1 h Ha pnc. 2, c.ieAyeT paccMaipnitari. 
K8K pe3yAbTai AeilcTBiia ARyx tfiakTopoB: tuMenenuH neema 
Henpepuenozo <pona u Oeticrnmn cnupaAtnux pyxaaoe. 

§ 4. HPKOCTb H UBET ClIIIPA.TbHUX PVKABOB 

r aABKTHKa M 101 iiMvei o»ieHb c.iOiKHyio h aain iamiyio 
crpykrypy, reM ne MeHce y Hee mojkho BUAe.inn> abb moih- 
hux pyKaBa, HaMHHa ioluhxch y HApa, oahh c doctokh, tarn- 
GaioiunficH Hepe3 ceBep k 3anaAy, a Apyrofi c 3aiWAa, 3ar«- 
GaiomHftcH Mepe3 ior k BocroKy. OGa ohh HaMHHaioT GbiCTpo 
pa3BeTBAHTI»CH T3K CHAbllO. MTO BO UTOpOM o6opOT0 BeTBH 
py kb bob yxce HaGAioAaioTCH khk OTAe.ibHhie pykaBa. V caxioro 
HApa pyKaB.i Ma.io oTAHMaioTCH or Hero no UBery, ho yate na 
paceTOHriHH 30" or ueHrpa hx noKa3aTe.iH iiBeTa ycrynaioT no- 
K33aTe.iHM ub.*t 3 onpywaioiiuix n.iomaAOK na 0*T 10 — OT’IS, n 
mpm la.ibiiie otxoaht pyKaHa ot HApa, TeM Meiibiue CTaiiOBHTCH 
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14 B. E. MAPKAI'flH 

mx noKaaaTCJiH UBera, t. e. pytcasa dotoAbno MMemuo cu- 
****** no Mepe ydaAtHu* om *dpa. 

noKaaare/iH usera pyxanoa b 6 ah 3 h axpa nopaxxa f 0?8, 
npM OTXOAe BAOAb pyKAM OHM, yCuBSH, AOXOA8T BO BMBU1NNX 

• '•bctbx ao + 0*3— -f0r2. Hajto, oahbko, npHHBTb bo bhhmb- 

MMe, ito 3ACCb penb uiAa o na6AK>dacMOM ttseme pytcaso*. 
CoCcTBemihift ueeT pyicasoB no*er h aoamcch OTAHnarbCH or 
HaoAioAaeMoro, Tax (tax <t»KTH4ecKH b oCAacrax pyxasoB ua&iio- 
AaeTci* uBeT HaxxaAMBaioiUHxcii Apyr «a Apyra AByx cocraB- 
ahkmuhx: lenpepuBHoro <pOH8 raviaxTHKH h coOctbchho pyxasoB. 
MtoCu oapCABAMTb codcmteMHyto nptcocmb a Atom py- 

KOAOe, H8AO npOH3B€CTH <}>OTOMeTpHMecKOC BUHHTaHHe H3 HH- 

TerpaAbHofl apxocm xaatAoro xoAbua a iiexou xpxocni ero 
nenpepuBHoro $OHa. HMeionuiecfl xaHHue no3BanaioT sro Ae- 
j 48Tb HaAeiKHO AAH BOCbllM KQHUeHTpHqeCKHX XOAeU, O XOTO- 

pux penb was B DpeAUAymeu naparpacfce. noAyneHHiie abh- 
Hue npHseAeHu b iibtom b uiecroM croAOaax tbOa. 2. Hwre- 
rpaAbHbifl DoxB3aTeAb coCcTBCHnoro uaeTa pyxtBOB b btmx 
KOAbuax MeHaeTca b secbua y3xoM HHTepBa^e: or — Ofl ao 
rO?l. 

r py 6ue P«CMeT« nOK83UBaiOT, *ITO H BO BHeillHHX H8CTHX 
noKaaaTMH co6cTBeHHoro UBeTa pyxaBOB H8 xoabtcb b jttmx 
j npexeAax. Otcioab oieayeT, hto co6cmteHHH& u,$em pyxaton 

I ocmaemcH not mu hocmohhhum u nmo oh nopfidna nyAu. 

I H3 AaHHbix xa 6 a. 2 bhaho, mo b KOAbuax HHTerpaAbnag 

, HpKocTb nenpepuBHoro 4 k>hs raaaxTHXH b chhhx Ayqax b cpeA- 

He “ H a 1™2 jipqe HHTerpaAbHofl apxocTH, o6ycAOBAHBaeMofi 
coocTBeHHO pyxaBaMH. Ecah npHHarb, mto ma pa3HocTb coOaio- 
AaeTCfl H aah BHeuiHHx nacre ft raAaxTHKH, to mojkho aaxAio- 
HHTb, 4TO HpKOCTb, OOyCAOBAHBaeMaH C06dBeHHO pyX8B8MH B 
<jK)Torpa<))HqecKHx Ayqax, cocraBAaeT qeTBepryio qacTb Ha6- 
AK)AaeMoft HHTerpaAbHofl 4>OTorpa4)HqecKofi apxocTH ra.iax- 

THKH. 

OueHxy mofl bcahhhhu mokho noxyqHTb h hcxoah H 3 
HHTerpaAbHofl BeAHHHHbl H UBeTa raAaxTHKH (Ta6A. 1), npuHH- 
Maa, hto noxaaaTeAb UBeTa pyxaBOB nopBAxa HyAg, a cpeAHHfl 
noKa38TeAb UBeTa HenpepuBHoro <|>OHa nopxAxa -^CKj*65. IloAy- 
'taeuag raxim o6pa30 M aoah apxocTH, o6ycAOBAHBaeMaa co6- 
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ctkhho pyxasaMH , HecxoAbxo 6oAbuie Vi MHTerpaAbHoft ap- 
xocra raAaxTMKM. Tbkmm oOpaaoM, mow ho 3axAuqMTb, mo 
cyMMapna a co 6 c*ue*Ma* *pKocm * pyuasos t fomozpaAu- 
*oc$cmx Aynax cocma§A*em *e uenee */ 4 hpkqcmu §ceA za- 
AOMMUKU, a 9 9 USyOAbMUX AyHOX dOAM C 06 CM 9 £HHO& Mp- 
Kocmu pytca 909 cocmasAaem He 6 oAte */ T npnocmu zoaok- 
muttm. 


« 5. 3AMEHAHHE OTHOCHTEAbHO PACIlPEilEAEHHfl H POAH 
BEAUX M rOAyBUX 3BE3A 

LU«t HenpepuBHoro (pOHa, b ocoOchhocth bo BHeuiHHx 
nacrax raAaxTHKH, cbhactca bCTBy eT o tom, hto b ero o6pa3o- 
B8HMM npHHHMaioT ynacTRe Hapaxy c xpacHuua h ixeATUMM 
jBeaaaMM h 6exue 3 ae 3 Au- 

riocxoAbxy noxa3areAb UBera <|)OHa ot aHaHeHHa -f0?9y 
HApa, y On Baa, aoxoaht ao -j-0?4 bo BHeuiHHx nacrax raAax- 
thkm, to CAexyeT noxararb, mto no Mepe yAaAemia ot ufHTpa 
raAaxTHKH othochtca HHaa poAb xpacHux 3 Be 3 A b coaabhhh 
gpxocTH HenpepuBHoro <tx>H 8 cAaOeeT, a poAb 6 eA«x sbcsa, 
HaoOopoT, ycHAHsaeTca. 

Moxho npoH 3 aecTH Hexoropwe npHOAMweHHue pacaeTbi 
JAB BbiaCHeHHg pOAH 6eAbiX 3 BC 3 A B 06 pa 30 B 8 HHH BpKOCTH 
(|)OHa h raAaxTHKH b ucaom. 

AoOyCTHM AAH STOfl UeAH, HTO HpKOCTb rtABICTHKH CO- 

ctoht H3 AByx cocTa*AHiomHx: xpacHoro h 6eAoro. 3 to, ko- 
HenHO, rpyCoe AonymeHHe, ho BnoAHe npHeMAeuoe, ecAH nox 
\ KpaCHOA COCT8BAHK)IUeA n0HHM8Tb gpKOCTb, o6yCAOBAHB8CMy K) 

coBOxyriHOCTbK) xpacHiix, opaHaceBMx h jk 6 athx 3Be3A> a no A 
] oeAofl coBoxynHOCTbK) roAy6ux, 6eAux h xceATO-6eAux 3B63A- 

i npHHHMaa noxasaieAb useTa xpacHofl cocraBAHKHuefl paB- 

] hum +0?8, a OeAofl cociaBAaxjutefl nyAio, Ha ocHOBe abhhux. 

noAyneHHUx aah HHTerpaAbHofl apxocTH h useTa raAaxTHKH 
(TaOA. 1 ), MOXHO nOAClHTaTb apxOCTb KaxCAOft H3 9 THX COCT 8 B- 
■ihk)iuhx. Pacneni noxa 3 UBaioT, hto b chhhx Aynax xpacHaa h 
oeAaa cocraBAHiomHe HMex>T npHMepHo OAHHaxoByx) apxocrb. 
flOAOBHHy apxocTH CeAOfl COCTaBAflIOmefi O 6 yCA 0 BAHBaK)T 
j cnHpaAbHue pyxaBa, HMeiomne, xax mu bhacah b npexu- 
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16 li. E. MAPKAPJIH 

Ay mew naparpacpe, noKaaaieAb ueera uopaAKa Hy.ia h ap- 
Kocrb, cocraMfliomyio ‘/« Mnrerpajii.HOfl hpkocth ra^atcTHKH 
b chhhx .lyaax. jOtpyryio ace noAOBHHy apKOCTH 6eaofl cocras- 
AMomeft o6ycaoBAHBaer coBoicynHOcrb Oe.ibix 3se3A, «axo- 
ahiuhxch BHe pyxaBOB, p«36pocaHHUx no Bceft raviaKTMKe. 

riocKaibKy iio,iaBAHwwee 6 oa biuit hctbo 3 bc 3 a cneirrpaAb- 
noro mna O h paHnax noApa3Ae.ieH«fl THna B bxoaht b coc- 

TaB 3BeSAHUX aCCOUHaUHti H OTKpHTblX 3Be3AHUX CK-on^eHBti. 
t. e. o6pa3yeT rpynnu, pacnoAaraiomHecH, o 6 umho. b cnH- 
pajibHux pytcaaax, to fie.iue 3BesAU, HaxoAaumecx BHe pyKasos, 
aoahchu npHHaAAeacaTb k cneKTpaAbHOiiy Tuny A h ho 3 ahhm 
noApa3Aeji€Hiifl m THna B. CyA« no sceMy, 3 th 3Be3AU h secbMu 
BepoBmo MHorne Apyrne H3 MHC.ia o6pa3yiomHX HenpepuBHufi 
4 >oh raAatcTHKH, npeACTaB.iaioT cofiofl pe3yAbTaT pacceiiBaHHH 
npexcHux accounau,nfi ra^aKTHKH. 

3 bc 3AW, o6ycAOBAHBaiomne nenpepbiBHMii <pOH ra.iaKTHKii 
M101, He.lb3B OTIieCIH HH K OAHOMy 113 AByX THROB 3Be3A- 
iioro Hace.ieHHH BaaAe. Ohu, cnopee ecezo, oOpaiyiom npoMe- 
jicymoHMuA mun it, hosmomcho, cocmaeAHtom naceAenue 
.due tea*. 

llpHMepHoe mhcao 6eAbix 3Be3A, yiacTByiomHx b o6pa3o- 
BHHHH 4>OH8 ra.iaKTHKH, MO* HO lIOAyMHTb, HCXOAH H3 COOTHO- 

meHHH hx cyMMapHofl h cpeAHeft HpKocTeft. PaccroaHHe M 101 
oueHHBaeTCfl nopsiAKa 2- 10 6 napcenoB. flpH stom paccroBHHH a6- 
coAioTHafl 4K>Torpa(J)HHecKaH BeAHMBHa ee noAyHaeTCH paBHofi 
— 18?*3. B stom CAyqae cyMMapnaji (JjoTorpatfHmeckaH a6co- 
JHOTH8H Be.lHMHHfl 6e.lblX 3BC3A raA3KTHKH M 101, HaXOAHUlHXCfl 
BHe ee pyKaBOB, 6 vact 16?8. npHiiHMaa ace hx cpeAHioio 
aficoAioTHyio BeAKMHHy paBHOii h>’ak>, aah o6uxero nx mhcah 
noAyMMM oueHKy 5-10*. 

flpHuepHO TaKHM nee nyTen mohciio oueiiHTb KOAHMecTBo 
HBH6oAee ropHHHX roAy6ux h 6e.io-ro.iy6ux 3Be3A, oCycAOB- 
.IHBSIOIUHX, B OCHOBHOM, HpKOCTb OlHpa.TbHblX pyK«BOB. flo- 
CAeAHee naiynaeToi nopiUKa 10 s . 3aMeTHM, hto 3Be34bi rHnoii 
A ii no3AHHX B aoahchu 6biTb h b cnHpa.ibHbix pyKapax, no 
KpaftHeft Mepe, ohh HMeioTca b otkputux 3Be3AHbix CKon.ieHH»x 
h HepeAKO b accomiauHBx, HaceAJUomnx pyxaBa. noarouy 
o6mee miic.io 3Be3A O, B ii A b M 101 mohcho ciniaTb no- 



f 


i 

j 

I 



HCOIEAOBAHHE TAJIAKTHKH M 101 j j 

IV. CyuMapHax apKOCTb stmx aaeaA a cmhmx Ay tax co- 
craBAaer noAoanHy HirrerpaAbHoA hpkocth ntaaicTiKN, b to 
***** KBK MX 1NCIIO COCTABAfleT AHUJb Me3HA*IHT€AbHyK) AOAK) 
(nopHAKB OAHOft TUCMMHOA) O6ttl€r0 MHCAB 3BC3A raABKTHKii. 
BlOfMIUHCKM BCTpotliaNHeCKM 

oOcepMTopNH Hwk, 1957 


0. b. nmmi 

M 101 < MU.U'iSMi(L3t> ‘Wlh'bttaftWHiU’b 
K )T i|i n i|i n i if 

'T*** M10/ r~9~r*~k 

-rfi « 1^-or mHP 

-r»r^w r<f f . t/5 k% mp mr 

rt-thvH t % r ~ ^r-^9 b 9r 

^"‘/V 9-9hp •'br~kh o?9 m/nn.tfg u.u/ t +o?s-f. 

9 m t m k m h m ib LpL^iPt! t m~- 

v^mbk-ih f** P b - v- f-v -n* 9 -+i-*F, - re 

IfmntfmmLif t f •»|-4«’M*”|A 

* m l-b~H~ib b*"*<H""t l"t*mU l m pt mlim % mmmgm/JA Sk9m.0fm.lv, 
—~9P, t V- mmm kkfik Sm*k p f, #<f . 

mmSkmpH f^SmpSmi S^rngm^, t 8^5-fn 0kk p f, gm L - 

Smpm^i, v~i*~«"LPf"Mk pp l mL*mU i m pl mtm% k tmmrn- 

l-tPUpHU tfmgS.LS k\ mS pmnt t,mSm* i mmmmp m 'k 

A* mk V m l 1-i*~~"iPrM p b 14k 1/7 S~ mp , Up, 

bkmkgpy f-./V 9 -^btP -«« 94*1 t 1 - 1 — ~ P +V*S~p, fiat Jk- 

* U,rh ib +«b*H~r 

T^kJ^^Lrr hMmt * i " i%9 whin 

4>”+”fi“l”LS t 0?t k -fO-i ~-lSmi.U r a,S, f.lfi 

-4-r+rM mph hm% 4 m4mpJm% Jkf 

11 m lb f*P AV h* wmmpmS amifimmAf mam^kpp, fi.rn.miS t mA Sm - 
ufi%, m p km p mgfi ^mjmkfi I L ]| u.fim,k p fi mmmqmjfik pk^m. p.mkfim 
mAfi k Sfi^mU,^, mfurngk. ^mi, m^mmm^fi p % m^mi/tpA, 
273-2 
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81- A. Apaneisa, H. J!. Mbs mom 

k Bonpocy o heiipepubhoW bmmcchh 

B CriEKTPE AG JIPAKOHA 

BuAa»meftcM ocofeHHOCTb® HCKorophix thiiob Hecia iiho- 
HSpHMX 3B63A (3Be3AU THIIOB T TeAblW, UV KhtB) HBAfteTCB 
I HS.iHHHe (hah BOHBAeHHe) b HX cneKTpax h 36 htoihoto Henpe- 

I puHHoro H3.iy>ieHHH, ycHAHBanmerocB b HeKOTOpux cAynasx 

i npH nepexoAe b yAbTpa<)woAeTOByio ofi.iacTb cneKTpa |1, 2, 3J. 

I ANBAOTHMHUft H36UTOK HenpepUBHOrO yAbTpa<t>HaietOBOrO H3- 

I AyHOHHH Ha6A»A8eTCH b cneicTpe KenpaBHAbHOfi nepexeHHoA 

j AG JXpaKona, hbabwiucAch, corAacHO B. A. Aii6apuyx»iHy |4), 

OAHOfl H3 pa3HOBHAHOCTeft HeCTBUHOHapHhlX 3BB3A* Ha OCHO- 
I BaHHH cneifTpo<|)OTOiieTpHHecKoro iiecAeAonaHHH stoA nepeMeH- 

| HOA /I. B. MHP30HHOM [5J 6blAO CA6A8HO 3 aK.llOMeHHe, MTO* 

i pacnpcAeAeHHe BHepnui b kopotkoboahoboA o 6 a 8 cth cneKTpa 

I STOA 3B63AU 38MCTHO OTKAOHHeTCB OT I1A8H KOBCKOTO B CMUCAC pe3- 

I Koro B03paCT8HHa OTHQCHTCA bHO A HHTeHCHBHOCTH B yAbTpac|>HO- 

3 ACTOBOfl o 6 a 8CTH cneKTpa. npH 3TOM, BCAHMHH3 yK83aHHoro 

OTKAOHeHHa, corAOCHO |5], co BpeiieHeii MeHHCTCH. 

] PaHee B - A. An6apuyMHHOii |6j 6 nao noKaaaHo. mto He- 
ll npepuBHaa smhccha b cneKTpax HecraiiHOHapHux 3Be3A He mo- 

| *eT HMeTb TenAOBy® npHpoAy. CorAacwo B. A. AM6apuy»iHHy 

BTO HBACHHe CBH33HO C BUftpoCOM BO BHeuiHHe CAOH 3Be3A 
BHyTpH3Be3AHOTO uemecTBa -hochtcah BHyTpH3ee3AHoii sHeprHH, 

| Buboa o HeTenAOBOM xapaKTepe HenpepuBHoA smhcchh 

6 wi no3AHee noATBepxcAeH pe3yAbTaTaMH cneKTpo<t>OTOiieTpH 
necKoro HCCAeAOBanHa AByx 3Be3A rana T TeAbua (VY Ophohb 
h NX EAHHOpora), npoHaaeAeHHoro K. BAmoii [ 7 |. Hm 6 mao 
noKaaaHO, hto CHAbHoe BoapacTanne HHTeHCHBHOCTH HenpepuB- 

HOA 9MHCCHH C VlieHblUeHHeM AAHHbi BOA HU HCKAX>18€T B 03 - 


i 


i 
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M. A. APAKEJIJIH m H. Jl. HBAHOBA 


MOXHOCTb ee HCTOAKOB8HHH KIK IWiaHKOBCKOTO H3AyieHHIi KO- 

ue4Noft TeMneparypu. Bo3MO»HOCTb HHTepnpeTauHH Henpepus- 

HOA tMHCCHH KIK HMyiCHHfl peAXTHBHCTCKHX SAdCTpOHOa B 

mriMiTMOM* nojie TSKxe MCKAttMaeTCH OAaroAapa cahuikom 
CMAMO uy ee ■asptcrtHiio c yiieHkmeHHeii aahhh boanh. 

3aueTHU, mto K. B€u paccuaTpHBaeT HenpepuaHyio »mmc- 
CHIO, BpeneHaMH IKWm IIOAHOCTWO 3a.1HBa»UiyiO AHHHH no- 

rjiomeHHa b cneKTpax 3Be3A THna UV Khtb, h H36iiTOMHoe 
y.ibTpa^HCweTOBoe MAyMeHHe, HaOAioAaeuoe a cneirrpax 3Be3A 
THna T Te.ibua, kak abb p§ 3 ahmhux hbachhh. Biopoe h3sthx 
hbachhA— H enpepMBHyio bmhcchio b cneKTpax 3Be3A THna T 
Teabua, K. BAm o6T»acHaeT KaK pe 3 yAbT 8 T cahhhhh simicchoh- 

liux 6a.lbMepOBCKHX AHHHA, BO 3 HHK 8 l 0 mHX B OnTHHeCKH TOACTOII 
c.ioe. rioAoOHoe HCTOAKOBaHne HenpepuBHOft smhcchh cbhmho, b 
nepByjo onepeAb, c Ten, mto HHTeHCHBHOCTb HenpepuBHoA bmhc- 
chh, Ha*iHHaioiiieAcH okoao a 3800, AOCTHraeT, corAacHO K. B6uy, 
DiaKCHuyMa uexAy >* 3750 h a 3700, t. e. hcabacko ot npe- 
AeAa cepHH BaAbMepa. OneHbcymecTBeHHO, mto cAMHHite bmhc- 
chohhux ahhhA o6T»HCH«eTCH BAmom He hx pacuinpeKHeii, a 
Ma.ioft pa3pemaioineA cnoco6HOCTbio HcnoAb3yeuoro cneicrpo- 
rpatpa. Ecah sto TaK, to pacnpeAeAeHHe HHTeHCHBHOCTH Henpe- 

pblBHOfl 3MHCCHH AOAHCHO B 3H3HHTeAbH0A CTeneHH 3aBHCCTb OT 

pa3peiuaioiiieft oioco6hocth cneKTporpa<J>a, h npH Ha6A»AeHHHx 
c HHCTpy MeHTaMH CoAbiuefl pa3peuia«oiueft chah aoajkhu pa3- 
peuiaTbCH 6oAee bucokhc machu GaAbiiepoBCKoA cepHH, bcaca- 
CTBHe Hero HanaAO HenpepuBHoA smhcchh aoajkho OTOABHraTbca 
b 6oAee KopoTKOBOAHOByio o6AaCTb cneKTpa, a ee hhtchchb- 
HOCTb Ha ashhoA AAHHe BOAHbi yObiBnTb. Kpowe Toro, npH 
AOCTaTOHHOM yAaAeHHH ot npeAe.ia cepHH BaAbMepa k yAbTpa- 
(pHOAeTy H3<SblTOK H3AyHCHHH no CpaBHeHHIO C H3AyneHHeM 
HOpMaAbHOA 3BC3AW AOAXCeil HCMeSHyTb. 

JXpyran tohks 3peHHH Ha npOHCxo*AeHiie HenpepuBHoA 
3 MHCCHH, BHABHHyTaa B nOCACAHee BpeMH H. M. TopAOHOM |8|, 
b onpeAeAeHHOM cMucAe coBnaAaeT c H3Ao*eHHoA suiue. 
CHHTaH TaKxce, hto HenpepuBHan smhcchh ecrb pe3yAbTaT cah- 
HHHH 3 IIHCCIIOHHUX ahhhA 6aAbiiepOBCKOft cepHH, M. M. Top- 
AOH, OAHaKO, npHHHCWBaeT BOJHH KHOBeHHe 9MHCCHOHHUX ahhhA 
• AeHCTBHKJ Iieren.-IOBOA smhcchii, HMeiomeficH b cocTane H3Ay- 
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teHH* HecrauMoHapHwx aaeaA. CowacHO vtouy npeACTasAeHHio. 
HereoaoBoe MSAyMenne aa npeacAOM abAmbhobckoA cepHH npH- 
■OA*T K HOHHM1IMH BOAOpOAt, DOOM HtTO DpOHCXOAHT BUHyx- 
AeHmie peKOM6*HanHH weKTpOHOB, HHAy impost h Hue HHtppa- 
XpeCHMU HeTCIUOBUM HSAyMCHHCM. CaKBHH€ 6aj|bliepOaCKHX 
AIMIlft npeACTtBAHeTCH KIK peayAbT&T MX paCUIMpeMHH, CBH38H* 
MOTO C pB3MaiTOCTbK> BepXHHX B03(iy WABHHWX ypOBHefl- 

riOCTOAbKy, ROCKOAbKy COT ABC HO STOA TOMKe 3peHHH I8KH e 

npeAnoAaraercH, *no hctomhhkom HenpepuBHoA smhcchh hb.?j.- 

eTCM CAHflHHe BMHCCHOHHUX 6«A bMCpOBCKHX AHHHA, TO H B VTOM 
CAyqae HeAbaa oatHAaTb peaKoro BoapacTaHHa ee HHTeHCHBHOC! h 
aa npeACAOM 6aAbnepoBCKoA cepHH. 

B CBere H3AoaceHHoro npHoOpeTaioT 3HaMHTeAbHuA hhtc- 
pec, C OAHOA CTOpOHU, HOOa lOAeHHH HeCTamiOHapHUX 3BC3A no- 
cpeACTBou cneKrporpacpoB cpaBHHTeAbHo Go.ibuioA p«3pemaio- 
meA CHAU h, c ApyroA. HCCAeAosaHHe no boimohchocth Oonee 
KOpOTKOBOAHOBOA 06 a 8 CTH CneKTpa 3THX 3BC3A. HaCTOHIUBH pa- 
6oTa npecAeAyeT hmchho 3Ty ueAb. 


PE3y.1bTATbl HAB.llOAEHIlft 


MaTepnaAOM aih HacToniuero iicc.ieAOBaHHH nocAyxtHAH 
ABe cneKTporpaMMu AG ilpaKOHa, noAyneHHue b uae — hiohc 
1955 roAa H8 10* OecmeAeBou (KBapueBOM) cneKTporpa<J>e Bnpa- 
kshckoA oOcepBaTopHH, h ABe cneKTporpaimu, noAyqeHHue b 
oxTflOpe 1957 roAa, c noMombio o6i>eKTHBHoA npH3nu, ycra- 
HOBAeHHOfl Ha 70-caHTHiieTpoBOMMeHHCKOBOM TeAecKone ACacTy- 
mbhckoA oCcepBaTopnH*. /iHHeAHan AHcnepcHH nepBoro H3 yno- 
MHHyTux cneKi porpacpoB— 150 A/mm h BToporo-166 A/mm 

y h t . 

H a6.no AeHHH 1955 roAa 6 uah cpaBHeHU c pacnpeAeAenneM 
BHeprHH b cneKTpax a Bo3HHMero (G0I) h X Bo 3 HHHero 
(GOV) nocpeACTBOM npHBHSKH nepeMCHHoA h sthx G-3se3A k 
a Jlnpu h 4 BosHHMero (A0). npH Ha6A»AeHHHX me 1957 roAa 
3Be3A0ii cpaBHeHHH CAyjKH-ia HD 144327 (G5). Bu6op 3Be3A 
cneKTpaAbHoro THna G b KanecTBe 3Be3A cpaBHeHHH o6>’caob- 


CnemporpaMMu 1957 roaa noayqenu coTpyaKHKaxH A6acTvnaHC'<oH 
acTpo<f>H3Hqcc Kofi oCcepnaTopHH M. B. jlojHA^e H H. A. PaaMajue, KoropUM 
aBTopu BupavawT cbok> flaarojjapHOCTk. 
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BO-nepnux, tp if, hto, COM8CHO P. BHACOwy |9|, AG Jlpe* 
Kona aiaaerca wpahkom cneierpMWKjro naacca G7. h. ao- 
epeateinfoft co aaeuawi cneif- 


sTopux, Ten, *rro cpaw* 

Toaawtoro macca O aact a iMwaflaca BoaMoacaocTb, acnoAb* 
lyT *3Mcntoe p^apeaeaeaae aaepn* a ceearpe Coaaua, 
oapeaeaarb adcoanmoe pacapeAeaeaae anapraa a ee cneKTpe. 

Jl/m cpaaaeana oTHOcareawioro pacnpeaeaeHaa adepraa 
b cneKTpe AG ApaKoaa, noayaeaaoro co cneicTporpa^aiiM 
pa3JiH*fHMX AHcnepcHfl, mu Bocnoabaoaaawch aa«auua capaa II 
Ha6a»AeMnfl J1. B. Mapaotaa [5|, npoaaaaHHMX a ty ace ano- 

xy, mto a aama »a- 



6 aioAeHMfl 1955 rcua. 
Pe3yabTKtu, noay* 
iCHHue Jl. B. Mnp30- 
RHOM, ftUAH npHR€- 

aewu k sae3Ae HD 
144327 nocpeacTBOM 
cpawteaaa ee h nepe- 

MeHHOft CO 3 Be 3 AOA 

HD 145258 (AO). 

Ha pile. 1 npaue- 

AeHO OTHOCHTeab- 
Hoe pacnpeAeaeHHe 
SHeprHH b cneKTpe 
AG JlpaKOHa, noay- 
MenHoe b Mae — HioHe 
1955 roaa c Ceciue- 


Phc. I. Othochtc jkHot pacnpexejeHHe sweprHH b .neBUMH cnCKTpOrpa- 
cneKTpe AO JlpaicoHa, noayieHHoe co cneicTpo- n pM AHCnepCH- 

RX 420A /MM h 150 
A/mm y H r PHcyHOK 


rpa^aMM pmjhihux AHcnepcHft. 

1. Ha6jioaenH« 19% rojw npH jmcnepcuH b 
1 50A/Jf JT, 3BC3XJ CpJBHeHHH X Bo3HH«tCrO. 

2. HafiaioxeHHB 1967 row np« XHCnepcHH b HOKaSMBaeT, 9 TO B 
lfi6A/^; 3B«xa cpaBHCima HD 144327. O0OHX CAyMaRX OT- 

3 Ha6a»JWHM* .H. B. M>ip30*Ha 1965 roaa npM K AOHeHHe OTHOCH- 
XKcnepCHH * 420A/**; pertain hpmb.skh Te „ b||0ro pacnpe- 
k 3BC3lt HD 144327. 

AexeHHR BHeprHH ot 

HOpMa^bHOrO AAR 3BC3AU THfla G npOHCXOAHT OKOAO 3HaqeHHR 

■ BOAHOsoro MHC.ia paBHoro 2.60 (X = 3800), t. e. HanaAo. «3- 


HEnPEPUBHAH 3MHCCHH B CflEKTPE AO Dra 


5UTORHOPO IWAyqeHHR B AOBOAbHO UIMPOKHX npeAeABX HCnOAb- 
oytaiux AMcnepCaft (no cymecriy, b uiapoKHx npexe^ax pa 3 - 
pemtKHiuix coocofeocreA) ne saaacaT or Aacnepcan cneirrpo- 


***• Kacaercn ptMtira boahobux hhcca, cooTRercTayiotuMx 
HMMy R36uTORi»oro aiRyqeHHR, nonyteHNux Jl. B. MapaoR- 
aou |5) a Run, to oro oHucmeTca tcm, mto nepeueMHaa 
cpa a n wii i c b a |5J co saeaAOft cneKTpMbaoro Mecca AO. 
Bcaexcraae Aenpeccim Nenpepuaaoro cneirrpa sae3Au cpas- 
NemM t oCyoioBAemtoA canrhimm OaAbMepoacimx ahhhA no- 

TAOmeHMR, 3BBHCHMOCTb OTHOCHTeAbHOA HHTeHCHBHOCTH OT BOA- 

aoaoro mhcm OTKAOHReTca b (5) ot npHMOAHHeAHoA okoao 
3NaieHHR BOAHoaoro MMOia, paBHoro 2.50. 3aMeTHM, hto npa- 
BR3KB pesyabTaTOB cepafl III h IV HatiinoAeNiiA A. B. Mhp3orh8 
k pacnpeAeAeHBio sHeprHH a cneKTpe ssesAu THna G He 06- 
HapyacBAa a hccacaobshhoA mm cneitTpaAbHoA oGabcth hs5u- 
TORHOro H3AyHeHHR. 3TO rOBOpHT O TOM, MTO cepMR II xapax- 
TepaaoBBAacb 6oAbiueA aareacaBHOCTbio HenpepUBHoA smbcchh, 
ten ABC nocAeAyiouuie ceprni, npaBeAeHHue b [5J. Ahsaothm- 
aaa ace npH BR3Ka aar pesyjibTaTOB cepMR 1 npaeeAa k otho- 
■CHTejibHOMy pacnpeAeAeHHio sHepraa, pe3KO OTAtmaiomeMycR ot 
peayabTaTOB, cooTBercTsyiomax cepaRM II, III a IV. 3 th abh* 
huc luuHocTpapyioTCR pacyaxoM 2. (lo-BRAHMOMy, npa nepe- 
XQAe ot nepsoA cepau k aeTsepToA mu HMeeM acao c nocre- 
neHHUM yOblBBHHeM HHTeHCHBHOCTH H36UTORHOrO H3AyieHHR. 

CAeAaHHoe Buuie 3aKA»MeHHe o tom, mto HaqaAO Henpe- 
pUBHOA 3MHCCHH H6 33BHCHT OT AHCnepCHH HCnOAb3yeMOrO 
cneicrporpacpa, MOMceT BU3BBTb to B03paRceHHe, mto ash Hue 
pHC. 1 noAyneHU nocpeACTBOM cpaBHeHHH AG ZlpaxoHa c pa3- 
AHfHUMH G*3Be3AaMH. Ilo STOMy nOBOAy CAeAyer OTMeTHTb, 
mto pacnpeAeAeHHe sHeprHH b (fjororpac^H'iecKoft oC.iacTH cneK - 
Tpa HD 144327, noAyqeHHoe H3 cpaBnemiR ee co 3Be3A0tt HD 
145258, c aoct8tomhoA TOMHOCTbio coBnaAaeT c pacnpeAeAeHHeM 
ee b cneicrpe >. Bo3HHnero (pnc. 3). A6 co.iiothuA cneKTpo4»o- 
TOMeTpaMecKHA rpaAHeHT HD 144327, bumhcachhuA npH npeA- 
noAoaceHHH 5p| = l.00, noAyMHACR paBHUM 2.73, b to BpeMR kbk 
3HaqeHHe aOco.noTnoro rpaAHeHTa X BoaHHMero paBHo 3.14. 
3 to b conocraBJieHHH c hx cneKTpaAkiiUM THnoM asct ocho- 
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mhk naxartTb, mto HD 144327, Tax x e xax h X Boammero. 
BBMerCB 3ae3AOA-X*pAHXOM, cxoahum c Coahikm. H npH- 
— MM K 9TBM 3Be3A*M MOXCT A«Tb npeACTtBAeHte 06 E6C0- 

authom pacnpeAeaeKHH anepniH b cnexTpe AO Ap*xo**- 

PeayAbTtTM doaoBhoA npHB*3XH t npOMSBCAeHHoA h* oc- 
HOMHHB JUIHUX H86AIOAeHHfl 1955 l*OA8 m 1957 roAA, np«Be- 

AeHU H8 pwc. 4. PHCy- 

hok HAAiocrpapyeT *6- 

coAiOTHoe pacnpeAeae* 
Mie JHepniH b cnerrpe 
AGApaitOHa, supaxeH- 

HOC E npOH3BOAbHUX 
eAHHHuax, BMecre c 
aHEAOrHqHUMH A8HHfcI- 

mh, nojiyqeHHUMH aa* 
VY OpHOHa h NX Eah- 
Hopora K. BCmom |7j. 
Bo Bcex CAyqaax hhtch- 
CHBHOCTb H3JiyqeHHfl H8 
BOAHe X4000 npHHBTa 
paBHofl eARHHue. Kax 
beaho H3 pHCyHxa, xoa 
HHTCHCH BHOCTH H36u- 
TOMHOrO HSAyieHHfl H8 
o6meM AAH Bcex KpHBbIX. OAHHaKOB, 



PHC. 2. Pe3V JWTaTbl npHBB3KH Ha6jr)ACH«ft 

.1. B. MHpsoBM k 3«e3Jie THna 05 (HD 
144327). Hoxepa cooTBCTCTByioT cepHBM 
HaftjnoicHMK. npHBeAeHHUx b (5). 


yqacrxe aahh boah, 

3acAy)KHBaeT oco6oro BHHiiaHHH to, mto b cnexTpaAbHoA 
o6AacTH k < 3650 HHTeHCHBHOCTb HenpepbiBHoro H3AyqeHHH AG 
ApaxoHa npoAOAwaeT B03pacTaTb. IlpH stom, Kax bhaho H 3 
pHCyHKOB 1 H 4, B03paCTBHH6 HMeeT lieCTO KaK B CMhlCAe OT- 
HocHTeAbiioro pacnpeAeAeHHH sHeprHH, Tax h b mxaAe a6co- 
AiOTHUX HHTeHCHBHOCTeft*. 


* A6coji»THoe pacnpejeaeiiHc sneprHH b cneKTpe AO ApaKOHa bubc- 
aeHO HaMH no TaHHUM jwh CojiHua, rrojiy mchhwm A66otom, llaacKeTOM, 

4>a6pH H BlOHCCOHOM ( 10], COr.iaCHO KOTopUH Ha yBBCTKC OT >.4000 AO 
X 3009 HueeT mccto peJKHH cnaa hhtchch bhocth coxHeiHoro H3jy mchhs. rio3- 
ve 3. IIctthtom (II) 6buo ycTaHOBjeHO. mto Ha yMacTKe ot X4000 ao 
X 3800 HHTeHCHBHOCTb MHAy MeHHR CojiHua yCu&aex u 48*’/ u , nocae Mero jo 






HEnPEPbIBHAA 3MHCCHA B CIVEKTPF. AO Dra 25 

B xaqecTBe xocichhoto noATaepxAf hue rrpro (paxra mox- 
ho ynoMRHytb, mto do CBHAeTeAbCTiy H. Pomih [12|, Ha iwa- 
CTHHX8X C HOpMEAbHMM DORCpNCHIMM » $OTOTpE$RMeCKO« 06 - 
AacTH, noAyqeHHHX he oOcepBtropnii Max-AotiaAbA. HenpepuB- 
HU« cnexTp saesAU Acrxo moxno npocACARTb » X 3300. Max- 
po^OTorpaMMu noAyqeHwux immm » 1955 roxy cnetcTpos nepe- 
mcrhoA noxi3biBa»r, mto mamihhe noqepneHHf neRaerc* aa 
npeAeAOM cepHM BaAbMepa oienb mcaachho, a to apeMa xax 
he MHxpo^OTorpaMMax 
o6mihux, Aaace cemux 
ropERHx 3aesA, a stoA 
o6a8cth Ha5Ax>AaeTca 
pe3xoe yiieHbuieHHe cre- 
neHH noqepHeHH* x yjib- 
Tpa<|>HOAeTy. 

He6e3UHTepecH0 h 
TO o6CTOXTeAbCTBO, MTO 
pacnpeAeAeHHe snepTHH 
a 4>OTorpa4)HHecKofl 06 - 
AacTH AG ilpaxoHa Tax- 
we RBAxeTca HeoCbmHUM 
aah 3Be3AH THna G. Oa- 
H8KO 3AeCb HMeeT MeCTO 
o6paTHan xapTHHa, t. e. 
pacnpeAeAeHHe sHeprHH 
b cnexTpe nepeMeHHOfl 
cooTBeTCTByeT 6oAee xoaoahoA 3Be3Ae, neu G. A6 coax>thuA 
cnexTpo<)>oTOMeTpHqecKHA rpaAHeHT nepeMeHHoA, noAyneHHbiA 
nOCpeACTBOM CpaBHeHHH CO 3Be3AEMH THna A0, CHCTeM8THMeCKH 
6oAbiue, Men cooTBeTCTByioman Be.iHMHHa aah HOpMaAbHux 
3 Be 3 a (xap.iuxoB h rHraHTOB) cnexTpaAbHoro KAacca G. Buiue 
ynoMHHaAOCb, hto a6coAK)THbiA rpaAHeHT X Bo3HHnero (GOV) 
noAyiHACH paBHUM 3.14. 3aMeTHM, mto cpeAHee 3HaneHHe a6- 
coAKJTHoro rpaAHeHTa a.ih AByx xapAHxoB THna G (CTepxyAeca 
h t) Bo.ionaca) paBHO, corAacHO ashhum XL- 5apb6be h XI. 111a- 

X 3200 ocTaercB npaxTHsecKH nocToaHHoft. CaeAOBaTeJbHO, npHBaaaa k abhhmm 
I leTTHTa npHBeaa 6 u k eme 6oaee pe3KOMy BQapacTaHHio a6coa»THOH hh- 
tcbchbhocth H 3 jy MeHHR AG jlpaKOHa na yaacTKe XX 3800 3300- 



Pkc. 3. ParnpeAeaeHHc »HepniH b cnerrpax 
3 ae 3 A cpaBHCHHH, npHHexeHHoe k pacnpexeae- 
hhk) ee b cneKTpax 3 Be 3 a THna A 0:1— a B 03 - 
HKMero, 2—X Bo 3 HHMero, 3— HD 144327. 


1 
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Aotcxa (13), 2.54. 3to ate 3HaqeHne juin 3Be3A*nir8HTOB paBHO 
3.06. (llpNMepMO TSKoe me anaieHNe noAyqeno NiMH mi « 
BosHMiero (3.54)). 3u«ieHNe ace aftcoAiOTHoro rpiANefrra m> 
AO ZlpiKONt noxyaHAocb panum 4.56 (1955 roA) a 4.64 
( 1957 roj|). 3ro coorKTCtayeT cnexTpo^oroMeTpHHecKoA tcm- 
nepiType okoao 3000°. 

B cmsh c 9 TRM ctoht ynoMRHyTb eme o caeayiotueM. 
P pyfiaa onenKa noxasaTeA* uaera nepeMeimoA b MeatAynapoA- 
HOll CHCTeMe (paSHOCTb MOHOXpOMBTHMeCKMX 3 Re 3 AHMX BeAMNHN) 



Pmc. 4. AficojiKiTHoe pacnpeaeaeiiHe SHeprun h cneiapax 
NX EjHHopora (♦), VY OpxoHa (• ), AG JlpaicoNa 
(1955 ro,v- , 1957 rox-4 ). 

npHBc.ia K 3Ha4eHHRM Cl -* l m 3 b 1955 roAy h 2 m 0 b 1957 roAy. 
3HaqeHHH noKaaaTe^q UBeia, no.iyqeHHue b Mae— moHe 1955 
roAa, cor.iacyiOTca b cpeAHeM c peayAbTflTaMH ABy xubothhx 
4>OTorpa<|)HqeckHX HaC.noACHHA f\ C. BaAaAHHa |14|, npo«3- 
BeACHHfalX BO BTOpofl BO.IOBHHC 1955 TO A3. 

OBCyJKAEHIIE PE3y.1bTATOB 

1. HaH6o.iee cy lucctbchhhm 113 no/iyqeHHUX pe3yAbTaTOB 
BBAHeTCfl BbIBOA o TOM, 9TO HHTeHCHBHOCTb H36btTO*IHOIO H3Ay- 
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ieMM« B cnerrpe AC Apaicoita npoAoaxoer Boapacrarb aa ape* 
abaom cepNN BubMepa, upuntu BoapacraNH# *poA«M*arrc* 
ao caMux Koponcax aanh soak, ao xoropux yaarrca Aoeecr* 


CoaepuieHNo omcbmamo, wo aenpepMBMaiA cneKTp, o5yc- 
AOMeNHMl OlHflHMeM »M HCCNONBfefX OaAbMCpOBCKMX ABKMft, Me 
mot npaaecni k noAodatoMy paespeAeaetfino 3 a npeaevtoM 6mib- 
MepoacKoA cepHN. AeAcTBHTeabHo. ocraBaacb mb Toqxe 3peHHN 

O CANBNMN 6iA bMCpOBCKHX AHHnA, MU BUHyXAeHU CHHT8Tb. -ITO 
NBOuToqHoe H3AyqeHHe aa npeAeAOM cepMH ecrb peayAbraT 
CBO6OAH0*CBB38HHUX nepeXOAOB BOAOpOAHUX 8TOMOB BO BTOpOe 
KBSHTOBoe cocTOHHwe. PacnpeAeneHHe BHeprHH b GajibMepos* 
ckom KOHTHHyyMe, KaK H3BecTHO, BBAieTCH b 9TOM cayqae 
(pyHKUHofl yiHuib aaeKTpOHHoA TeunepaTypu. Jlerico noica3aTb, 
nto npH stom MaKCHMaabHoe 3HaqeHHe BupaxeHHa — dloglx/dlogX, 
cooTBetcT8y »mee sHaqeRHio T, — 00 , paBHO AByM. B cayqae 
ace KOHeqHux SHaqeKHA aaeKTpOHHoA TeMnepaTypu stb BeAH- 
qMHa AOAxtHa Outb Metibuie. FTo ncwyqeHHOMy HaMH pacnpe* 
AcaeHHK) SHeprHH 3 a npeAeAOM 6aabMepoBCKoA cepMH Aerico 
BUBeCTH, MTO B o6a8CTH AAHH BOAH, 60 Aee KOpOTKHX, qeu 

X 3500, BospacraHHe a6co.itoTHoA HHTeHCHBHocTM H3AyqeHBa npo- 
hcxoaht Tax, rto — diogU/dlogX 6oAbtue, qeM ABa, AOCTHraa B 
o6a8cth X < 3400 BOCbiiH. 3Aecb CAeAyeT OTMeTHTb eme to 

06CTOflTeAbCTBO, MTO DpHBeAeHKUe 3 HaqeHHH OTHOCBTCfl K pac- 
npeAeAeHHio sHeprtm b in kb a e b6coa»thux HHTeHCHBHOcreA. 
Oah8ko, nocxaibKy pe*ib hact 06 o6i>sicHeHHH U36umxa BHeprmt 
no cpaBHeHHio c H 3 AyqeHHeM HopMa/ibHOft 3 Be 3 AU, to CAeAyeT 
paCCMaTpHB8Tb pacnpCAeAeHHe U36umOHHOl i HHTeHCHBHOCTH no 
AAHHe boahu, t. e. AaHHue, npHseAeHHue Ha p»c. 1. B btom 
CAyqae aab BUpa*eHHa — dloglx/dlogX noAyqaioTCH 3 HaqeHH«: 
4 (npw 3560>X>3400) h 10 (npw X < 3400). 

H3 H3Ao»ceHHoro CAeAyeT, qTo b CBeie THnoTe3u K. BAMa 
(7]* ocraeTCH coBepineHHO neo^bacHHUuM BoapacTaHHe hhtch- 
chbhocth H3AyqeHHR AG ApaKOHa 3a npeAeAOM 6aAbMepOB- 


* 3jecb mu paccMaipMsaeM rmioTejy K. Wna Tojbico c to^kh apeuHi 
yAOBJeTBopcHHa ee pe3yjbTaxaM Ha6jiujieHMH. OxHaico HanoMHHM, hto b net 
ocTaeTca coBepuieHHo otkputmm nonpoc o botmobchocth bo3hhkhobchhb 

»MHCCHOHHUX JHHHfi B OBTHMeCKH TOJCTOM Cjoe ( «ITO OTMCMaeTCB H CBMMM 
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ckoA cepHH. CieAOBaTeAbHo, npeAAaraeMuA hm MexaHHau 06 - 
paaosaHHii y.ibTpa^moAeroBoro h 36 utk 8 , ecAH on h hmmt 
M ecro y AO Apaxona, Hrpaer He nepBoereneHHyx) poAb* 

2. B noAbsy btoto 3axAioMeHHsi cbhactca bCTay er x to 
06cT0iTeAbCTB0, mto 6 ecuieAeaue cnexTporpaMMU, nonyMeHHue 
c AHcnepCHNMH a 420 A fJUt h 150 A /mm y H 7 , He o 6 HapyxitAM 

HHK8KOTO p§3AHMHB B AAMHe BOA HU, COOT BeTCT By K>IHC A H8H8Ay 
y A bTpa<f>HOAeTO BOA 9MHCCHH. 3x0 AeACTBHTPAbHO MOJKOT CAy- 
acHTb cymecTBeHHUM apryxeHTOM. Tax xax, kbk ynoMHHBAOCb, oc- 
HOBHOfl npHHHHOft CAHNHHH GaAbMepOBCKHX 9MHCCHOHNUX /.HUM A 

b npeAcraBAeHHH K. B€na hbahctch He hx OoAbuiaff ioHpHKa, • 
mbabh pa3peiuaiomaH cnocottaocTb cneKTporpa<|>a. C Apyroft 

CTOPOHU, eAB 8 AH MOXHO OHCHAaTb, MTO 9MHCCHOHHUe AHHHH BO- 
AopoAa oqeHb uiHpOKH, Tax itak yxe npHHsiToe B£mom 3 HaqeHwe 
TypOyAeHTHOfl CKOpOCTH BOAOpOAHUX 8 TOMOB (50 KM/CgK) He- 
ofiUMHO AAH 3Be3A-K8pAHKOB. 

3. PacCMotpHM noAyxeHHue pe 3 yAbiaTU b c»*eTe npeA* 
craBAeHHH o CHHxpoTpOHHOii H3AVHeHHii. Kan 6 uao noxaaaxo 
K. 5$MOM, AAB H3.iyseHHH pe.lBTHBHCTCKHX SACKTpOHOB B M8T- 

hhthom none MBKCHkiBAbHoe 3 H 8 HeHHe BUpaxteHHB — dlogL/dlogX 
paano -y AG Apaxona, Tax me Kax y Hcc.ieAOBaHHux 

B£mom 3Be3A THna T Te.ibtia se/iMMiHa 3 Toro BupaxceHHH 
HcxAioqaeT B03M0WH0CTb oGbHCHeHHfl Heofibi'iHoro ynbTpatfiHo- 
AeroBoro H3/iyHeHHH xax pe3yAbTaT npHMoro H3.iyqeHiia peAH- 
THBHCTCKHX BAeKTpOHOB B MOrHHTHOM nO.ie. 

Aanee, BUABHHyTaa H. M. Topaohom [ 8 ] Tonxa 3 peHHn o 
TOM, MTO H36falTOMHOe y/IbTpatpHOAeTOBOe H3AyneHHe HBABeTCB 
pe3y.ibiaTOM cahbhhb 6 a/ibMepoBCKHX smhcchohhhx ahhhA, o 6 h- 
3aHHUX CBOHM HOBBACHHeM AeflCTBHIO CHHXpOTpOHHOrO H 3 Ay- 


B^mom i. .Iji* ocvmecTBJieHHH TaKoro cjo> neo6xn.iiiMo, omcbhjho, mto6u bo 
BH eillllHX CJIOSX 3BC3AH npucyTCTHOBaaii HCTOMIIHKH SHeprHH. 3 to ecTb, no 
cvmecTBV. hwhoj, c.ieJiaHHuft B. A. AM6apiivM»uioM |6J, na ocHone atfajoua 
M.tMCIICMMM SpKOCTH H ClICKTpa IICCTaHHOH3pHUX 3Be3,l 

* Bo 3 mowho, mto H 3rnfi KpHBux pacnpe.ie.ieHiia jucprHH i pHC. I h 4) 
oKoao >. 3650 o6yc4onjieii tcm. mto Ha H36biToqiioe HaayMeiiHe HaKjaxusa- 
ioto nepjjpciueuHue auHccuoHHbie jhhhh, Heckoabko v HCJHiHBa> ee hh- 
eHciiBHocib jo npejeaa cepHH Baabwepa. 


HEnPEPbIBHAH dMHCCHfl B CnEKTPE AO Dm 
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nO-BHABNOMy, TBKBCe Me B COCTOBHHH Ofi-bHCHHTb 803- 
paCTBHHe HUTeHCHBHOCTH HCnpepUBHOA SMWCCMH 38 6a.lbMepOB- 
CKHII CXatKOM. AeACTBMTeAbHO, H B 9TOM CAyHSe npHXQAHTCB 
npwmcuBBTb MSAyieHHe sa npeAeAou cepHH BaAbMepa cbo6oa- 
HO-CBB38NMHM OepCXOAIM BOAOpOAHUX 8TOMOB BO BTOpOe CO- 
CTOBHBe. HeCOCTOBTeAbHOCTb STOrO MeX8HH3M8 BCA)*Ute C8MO- 
BpOHSBOAWlUX peXOMOHHBUNA ^OTOSAeKTpOHOB CACAyeT B3 RpH- 

aeAeHKUx B n. 1 coodpaxenBA othochtca bmo uexaHH3Ha. npeA- 
AOHteHHoro K. BCmom. ripeAnoAOBceuNe me o tom, hto 6aAb- 
MepOBCKMA KOHTHHyyM B03HHKaeT B pe3yAbT8Te BUHyBCAeHHUX 
peKOM6HHaUHA, HHAyUHpOBaHHUX CHHXpOTpOHHUM H3AyqeHHCM*, 
Taxace He b coctobhhh o6ecne*iHTb Ha6A»AaeMoe 3Ha<ieHHe bu- 
paHceHHH — dlogk/dlog/. b o6a8cth 6aAbMepoacxoro KOHTHHyyMa. 
Kax Aerxo mobcho yOeAHTbCH, b stom CAynae MaxcHMaAb- 
Hoe 3HaneHHe npHaeAeHHoro BupaweHHB aoabcko 6uTb paBno 

Bcero AHiiib -i, t. e. MeHbuie, Men upH xoHTHHy yne, ofiycnoB- 

ACHHOM C nONT8H HU MH peXOH^HHaUHHMH. 

4 . npeAcraBAieT onpexeAeMHuA HHtepec cpaBHeHHe pe- 
3yAbT8TOB HaiUHX Hl6A»AeMHA C pe3yAbTBTBMH, nOAVMeHHUMH 
K. BAmom aah 3Be3A VY OpHOHa h NX EAHHopora. npHseAeH* 
Hue H8 pHC» 4 aficoAiOTHue pacnpeAeneHHH sHeprHH b cnexTpax 
Tpex nepeMeHHUx noxasusaioT, mto Ha ynacTKe aakh boah, 
OoAbUiux, Meu npexeA OaAbMepoBcxoA cepHH, pacnpeAeneHue 
HHTeHCHBHOCTH H36uT0MH0ro H3AyqeHHH b cnexTpe AG ilpaxOHa 
xaMecTBeHHO cxoaho c pacnpeAeneHHeM ee b cnexTpax VY 
OpHOHa h NX EAHHopora. Oah8ko aa.ibHeAuiHft xoa paenpe- 
AeneHHH HHTeHCHBHOCTH yroro H3AyMeHHH ( B 6onee kopotxo- 
bo.ihoboA oCabcth) aah AG ApaxoHa h Hcc.ieAOBaHHux B£mom 
3Be3A (peHb HAeT O epeAHHX ABHHUX, npHBeAeHHUX BAmom) 
38MeTHO OTAHMaeTCH. CorASCHO ABHHUM B^Ma 86cOAiOTHaH HH- 
TeHCHBHOCTb H3.iy 4eHHH 3THX 3BC3A AOCTHraeT MaXCHMyMB 
b6.ih3h npeAe.ia 6aAbMepoBcxo<i cepHH, b to BpeMH xax hh- 


* B 9TOU oynae HHjyuHpynmee HjjyneHHe aoimcho iaKwe npo>B4>Tbc> 
» 6aabtiepoBCKou KOHTHHyy we. llo»TOMy npnxojHTO npexnoaoMCHTb. hto 
KOHTHH yyM B cneKTpax HecTauHOKapHux 3Be3a >Ba>eTC« HaaoaceHHeM HHjy- 
unpyumero h hh.iv iinpoBaHHoro H3jy neHHH. 
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ftMCNBHOCTh HanyqeHBH AO Apaicoxa b hccacaobah hoA hbuh 1 r * WkOkkMX, v t 


cneirrpMMoA oAmctn CBoero MaKOwyMa «e Aocnirarr. |i 

Ten xe lienee ecTb ochobbhhs no.iaraTb, «ito h y Hccue- 
AOUHMUX Muon SM3A THM T TeAblia H36utOHHOe H3Ay*ieHNe 
xe orpeHHHHMeTCB 6AHxaAuiHMH oKpecmocninH npeAe*a 6aAb- 
nepoacKoA cepHH, a npocmpaeTCM aoct 8 towho abacko b yab- 
TpttpflOAeTOByK) oOjMCTb CD€KTpfl. B HOAb3y STOrO MOXCT CM- 
AeTeAbCTBOMTb HeoGilWHHA U»eT U— B HeKOTOpiiX SieSA THIU I 

T TeAbtui, ■ hbcthocth nepeneHnofl NX EAHHOpora. Iloicasa- | 

xeAb UBera U-BbtoA nepeneHHOA, corAacHO M. yoicepy (15), -Jf 

AOcniraeT BeAHWHnu — 1?21, a Banoxy Ka6A»AeHHA B. Xhaht- f 

Hepa [16J 6 ua paBeH — 1*35. 

C Apyroft CTOpOHH, He HCKAIOMeHa B03M0JKH0CTb, WTO pa3- 
.iHHHe b pacnpeAeAeHHH sHeprHH b cneKTpax 3Be3A THna 
T TeAbiia h AG ApaKOHa caa3aHO c k 3 khmh-ah 6 o xapaKTepHUMR | 

OCOCeHHOCTHMH nOCAeAHeA. KaK H3BCCTHO, OCo6eHHOCTfclO AH* I 

Heflwaroro cneKTpa AG ApaKOHa BBAaeTCH hbahihc chabhoA 1 

3MHCCHOHHOA AHHHH A. 4686 (He II), KOTOp88 He Ha6A»AaeTCM 4 

b cneKTpax HccAeAOBaHHux K. BAmom 3BeaA THna T TeAbua. I 

BoailOMHO, 3TH ABa (paKTa HBAHIOTCH CAeACTBHeM OAHOrO H TOTO 
*e HBAeHHH. Ten He Menee npeACTa&iHeTCH ecrecTBeHHun pac* 
cMaTpHBaTb H36uTowHoe H3AyieHHe b cneKTpax AG JXpaKOHa, I 

3Be3A THna T TeAbua, TSKXte Kax Henpepuanyio smhcchio, 3a- J 

AHBaiomyio ahhhh nor.'iomeHHB bo Bpenx BcnuuieK 3Be3A THna 
UV KHTa, K8K pe3yAbT8Tfal OAHOrO ft BAeHHH, npOHB.1fHOUlHeCB B I 

HJHpoKoA cneKTpaAbHOA ofiAacTH. 

Mto KacaercH pa3AHMHii b npoftRAeHHii neiipepuBHoA smhc- 
chh y pa3AHMHux npeACTaBHTeAeA HecrauHonapHux 3 b? 3 a 
(ksk b cMUCAe HHTencHBHocTH h npOAOAJKHTeAbHOCTH nenpe- 
PUBHOA 3MHCCHH, T8K H B CMUCAe 06ABCTH CneKTpa, B KOTOpoA 
OHa npoHBAJteTctt) , to ohh noAywaior b caeTe npeAcraRAeHHst, | 

paaBHToro B. A. An6apuyMHHOM |4], ecrecTBeHHoe o6i>ftcHeHHe 
b TOM, WTO H36biro<tHan HeTenAOBaa 3HeprHfi BUAeAHeTCfi a 
CAOfix 3Be3Au, xapaKTepu3yeMux paxiHiHofi onTHtecKoA r.iy* 

6 hhoi 1. 

B 3atwiioHeHHe aBTopu BupaxaioT rAydoxyio npH3H8TeAb* 

HOCTb axaAeMHK'y B. A. AM6apuyMfiHy 3a ueHHoe o6cyjKAeHHe 
noAyweHHUx pe3yAbTaTOB. 


AG <MaW NMPWV BfUTW&S MTMJMUI* 

ULPM- CtPPJK 

U rt- "•rfm.mmAgf, kpmffp * Opmpm- 

♦-V — f-if—i p-M tr a 

-PJ ***M •vH f imfimdp, 

- tH f * Tf »# J f*-#* Imimmmp t 190 A/*T 

A kpffpmpgO 100 A/«frf H t -A dmm. t*kgmdk%p ( 4 

m^pmpmfpmHfi 

Opm^m mmm^hp G mfMjf, %mp - 

dm t mmmf kpp, mmmg+m* t AG 

mmm fA ^pmpkpm^mA pmrfmm.de 1 ) > 

SjWUmA m n m 4v m t^rh t ?•— 

gmpiml pmrftmdp AG mm/^mpmuT mpmmAmpm+m* l/m- 

dmpm^mA d^p^kpm^ (*)mp 4), 

UmmqmmmfifmAp gmtfg t mfa, mp AG m^hlpmpmjt 

m%e*glmm k%kprf> mrf mlfmm.d t 4wbfAa gm t X 9990 

9rfpmpntffpm% dmm A mmf^mpm^mmmdhrnpf^ Im+mtUpfr 
bmdmp dmmrfrf mdpm n mfipmirftmd (X < 9990) •mpf. mjk 
t m 4V -*** t fOmf/, mmfklpmpfi m H mpmdm%l, t m+mgm. l % dmmpt 
Ufim-Umk mmmgjmS mpgjmig%kpp Kmdkdmm^mO h% (. 
V^pgmpdkf |^1 H”V r bB *--g4~* m^mfikpf, Urn, mpm%g jm* 
k% 490 A/lflT gfimmfhpmfim miikgnq mm/k^mpmgpmdihpf, jpmt Bm-fg 
t "F •tmdm%miimipfml,muf mmmgtfml mmfklpmpmgpmd- 

%k Fb Hf~ *F~*9 tb-i^p-Hibs (H~* ^pi^-i 9} 

kmmmgmffidmi, m^gm^f, pm^rndp t‘ 

* Ummg+m* mpfp*%gfihp/. gWm.pifmdf.g U.mkmJ t. mp m%- 

e%gtmm k%hprf,mrf m+k t gm^p AG 'Lf'flb umfhlfmp^d rf, tfmpmg 
lm1mrf.mm%m l pmgdkp^ mkpf.mtf, tmmmgmtfdmk f+hpfi d/$m Aml|. 
dm% Umkmlgt hm^mp/hm, mpg. gk^gm-d m^rndk^m krfkkp Alr- 
Pmgpk lt mp pmpfkpyJk mkpf.rn.ff. mmldm%f,g mjkrf Ifmpkmrfg 
dmmmut 4m.mm.jm.fffm.dp Im.i.jf.mm.'i.m d t kpifpmpg g^mkmmrfik dm- 
ffmpgmfff. 4pm Ipmmmp4ng nklp.dpfikmgf.m'kkpf. mpgym%g, kmpkrf t 
gmtfg mm it mp nktfmdpf,\mgf.mk mi.plglm.rn mmfklfmpf, gkmggmd 
dlogk/dlogx mpmm4mfmmffpm% dm.gmf.dm i ( mpdkgp 4m4mmmp 
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hfih fpmmimiptfmut hi mmfmitmmti mhlptJpftimigftmtihp h 
3f4-ft hfih mUpt/pfimgftmihpp Ifmmmp^mJ hi mfifmpmmpmi tm~ 
nmgmtfHmi m. f tfgmf/fm.i mmtf, 

'Bmtift mp, ft turn mmtmtgtfmti mi if f mi f ihp f t. AG 'Qt*mm l fi mmfhtf- 
mpmtf y>gfmf ntftmm^mftmmt ft ftmi Jkim.fi fmt\p Jht ( hptfmtmf,g. 
Ihmhmtptmp tm/g hptpm hi/imifpm.ftfm*.iihpfig tf "fhmp ( IpmtJmptfhft 
fimpthp/mi fhhpft dftmhm t-fdmi miff hgmftpmi fhJ ft mm* tut t 
itmh mtfi tftmtmmtp, mp imi/Atfmimi {Sfimfimitf mlfgpfii *mmtt rnttymt- 
mmmfmmimf mtff.pm.tfi hptpm pm.fi fm tip ^mfmtfmi ft mgmmgmphtfmg 
mmfhtfmpmgpm+f. tfmmfhpmf.rn.tfg, 
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T. A. rypsajuM 

O riPHPO/lE MArHHTHhIX nOJIEfl FUIAHETAPHblX 
TyMAHHOCTEft 

AH 6 JIH 3 BHeutnefl 4 >opubi h crpyKTypw 6 hjioa«phmx ruia- 
neTapHux TyuaHHOCTefl npHBeA k aw bo Ay o cymecTBOBBHHH 
B HHX MarHHTHUX none#, HBIIpaHceHHOCTb KOTOpUX 3 H 8 HHTe 4 b- 
HO npeBuuiaeT HanpaaceHHOCTb o 6 mero Ha nun-no ro iioah Ta- 
aakthkh 1 1 j- Xapamep bthx noAefl, no-BHAHMOMy, cxoach c no- 
Aeai warHHTHoro ahiioah. Oahbko ohh He cocraBAtiior npoAtwi- 
MteHHe AHnoAbHoro iioah uetrrpaAbHoro BApa* 3 Be 3 Au; fuMHe- 
TapHaa TyMBHIIOCTb ofiAHAaeT CBOHM COCCTBeHHUM AHncwibHUM 
noAeM, iiarHHTHbiii momcht KOToporo iioweT MeHHTbCH b 3 bbh- 
CRMOCTH OT H 3 MeHeHHB p 83 MepOB H IIAOTHOCTH TyM 8 HHOCTH, B 
TO BpeMB KaK MarHHTHUA MOMeHT BApa MOBteT OCraTbCH He- ' 
H 3 MeHHblM. 

B HacTOttmefl crarbe craBHTCH ueAb noKa3aTb, mto npeA- 
CT8BAeHHe o hbahhhh AHnoAbHoro MarnHTHoro noAtt b naa- 
HeTapHbix TyiiaHHOCTHx xopowo 06bflCHHeT HaCAtoAaeiioe pa3- 
HOo6pa3He hx <f>opMU h CTpyKTypw. HanpaBAJtiomefl HHTbio npn 
pa3pa6oTKe h pa3BHTHH 9Toro npeACTaBAeHHU hbahctch HAea, 
corAacHo KOTopoft nAaHeiapHbie Ty MaHHOCTH hbashotcsi ocraT- 
ksmh 3Be3Aoo6pa30BaTeAbHoro npouecca h «ito iix «Apa cyTb 
HeAaBHO B03HHKUIHe 3 Be 3 AH |2,3]. 

$ I. BWlO/IflPHblE TyMAHHOCTH 

BHHOAHpHhlMH Mfal H33blBdAH Te IlASHeTapHUe TyMaHHOCTH, 
y KOTopbix HadAtoAaioTCfl ABe mctko BupaxcetiHue npKite 06 - 
A 3 CTH — .tuanKH*. pacnOAOBieHHUe CHMkieTpHMHO OTHOCHTeAbHO 
Hipa |1|. ripitMepaMH t 3 Khx TViiaHHOCTefi BBAmoTCB NGC 7026, 

273 -3 
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TyMSHHOCTH shoh. 16 10,5; aHOH. 16 13,3 h t. a. Hapsuiy c 
stum, HueeTca ueAufl p*A TyMaHHOCTefl, y KOTOpux xoth h He 
Ha&a»AaioTCfl seTKo BUCTynaioiune „iuanKH“, ho Ha6.nojtaeTCn 
HOBUUieH He HpKOCTH Ha AByX npOTHBOnOAOJKHUX cropOHax Ty- 
MaHHOCTH. flpHMepaMII T3KHX TyMaHHOCTefl MOryt CAyjKHTb 
NGC 6720 (b Jlwpe), NGC 7293 (b BoAOAee) h t. a. /Iah npa- 
BHvibHoro noHHMaHHH u npHMeHeHHH noAyqeiiHux B AflAbHefl- 
iiiHX naparpacpax TeopenmecKHX pc3yAbTaTOB we.iaTCAbHo ne- 
peqHCAHTb ocHOBHhie (paicru, oTHOCHWHecH k CtanoAHpHUM ruia- 
HCTapHblM Ty MSHHOCTHM, (pOpMU II CTpyKTypH KOTOpUX AO.DK- 
HH 6fclTb 06l>BCHeHbl AeftCTBHeM npHCyTCTByiOmHX B HHX Mar- 
hhthhx noAefl. Cioah HyxcHO npiiCaBHTb TaKxe oco6eiiHocTH 
(f)OpMhI II CTpyKTypH OCTBAbHUX, B laCTHOCTH, CnHpa.ieBIUHHX 

n. iaHeTapHwx ryMaHHocreA, AonycKaiouuix, no Bcefl BepoHTHO 
an, TaKwe BAeKTpoMarHHTHoe 06-bHCHeHHe. 

1. Bo.ibiuiiHCTBo n.iaHeTapHux TyMaHHOCTefl HMeerciuioc- 
HyTyio, nacTO SAAHncoHAaAbHyio (hah osajibHyio) ipopMy. 
KpaHHHM BupaweHueM cn.iiocHyTocTH hbahctch noHTH npHMo- 
vroAbHaa tpopMa, KOTopan Ha6AK>AaeTCH peAKO (thiihhhhm npe.i- 
cr.iBHieieM storo THna hbahptch TyMaHHoerb 1C 4406). 

2. riomH scerAa HpxocTb Ha KOHiiax Ma.ioili och saahh- 
coHAaAbHbix TyMaHHOCTefl 60.1 blue, qeM Ha KOHiiax do.ibiuofl 
och. CaMa (popua o 6 a 8 Cth noBbiuieHHOfl HpKOCTH 6uBaer pa3- 
. ih'ihoA, iiaiHHan or ,6aHaHOo6pa3HoA“ — cu.ibHO BurnHyTOii h 

o. ienca HCKpHBAeHHofl a>th (Ty MaHHOCTb anon. 16 10,5 ] h koh- 

H M 

'iaa noHTH KpyroBoii (popMofi iryMaHHOCTb auoH. 16 13,3). 

3. B HeKOTopux cAyqa»x HafiAioAaeTCH TyMaHHoerb c 
MeTKO Bbip.DKeHHOft fiHIIOAHpHOCTblO, HO 6e3 3aMeTHOfl cn.iioc- 
nyTOCTH, r. e. HMeiomaH noHTH ccpe pHHecKyio ipopMV 

HU 

(NGC 3587, a«OH. 7 50,0. XopoiiiHft chhmok nocAeAneft ryMan- 
HOCTII CM. B |5|). 

4. y He KOTOpux ryMaiiHOcreii npKHe oGasctk (.uiariKH*), 
•lacro w 6anaHooopa3Hue“, coeAHHeuu Apyr c ApyroM cbctaoA 
.nepeMUHKoii*, npoxoAfluieii qepe3 ueHTp TyMBHHOCTH (3eio6* 
pa3Hue TyuaHHOCTH). 

5. B peAKiix CAyqaax naG.iioAaioTCJi TyMaHHOCTH. y koto- 



O I1PHPOAE MArHHTHblX IKWIEFI TyMAHHOCTEFT 35 

pux HMeiOTCH ABa ciiHpa.i bHUx Bucryna, pacnoAoateHHiie chm- 
MeTpHHHo c ofieHX CTopOH TyMaHHOCTH (cnupaAeoCpaTHue TyuaH- 
hocth). Ba>KHo OTSieTHTb, qTO cnHpa.ihHue Rwcrynu pacnoAOHte- 
IIU lia KOHiiax OOAhUtOU OCH TyMaHHOCTH. 

6. HapyiKiiue Kpaa TyMaHHOCTefl b HanpaaieHHH hx ua~ 
AOft OCH, KHK npaBHAO, pe3KH, B TO BpeMH K3K B HanpBBAe- 
HHH CoAblllOfl OCH TpaHHilH TyMaHHOCTH HHOTAB TpyAHO Onpe- 
Ae.nirb. 

7 . Ecah GmiOAHpHaH TyMaHHoerb AByxoCoAOMHaH. to oh- 
iioah pHocTb B HapyiKHofl o 6 o.ioqk'e BupaxceHa MeHee chabho, 
qeM bo BHyTpemiefi. Hhotah sto cboActbo b iiapyxcHofl 060 - 
AoqKe OTCyTCTByeT iiobth no.iHOCTbio, b to apeMH Kax b<> 
BiiyTpeHHefl ofio.ioqKe oho BupaxieHo aecbMa qeTKo. 

2 . TOMEWHHft Aono-lb 

IlycTb iiMt'CM CHAOiiiHyjo ho BceM oGbeMe luaneTapHyio 
tv MaHHOCTb apepii-iecKOfl <Jw)|>mu pa ah yea R h c oAHHaKOBOfl 
BO Bcex TOMKaX KOHUCHTpaHHefl HOHOB 0 ,. HaAOMHM Ha 3 Ty 
ry MaHHOCTb ManiirrHOe no.ie Awno.iH, r. e. coBOKyiiHOCTb AByx 
paaiiux 1 , 3 a pH.TOH* npOTHBono-iojKHoro aiiaxa, HaxoAHiUHxcji 
ipyr OT-Apyra na pnccTOHinm / Co 6 crBeHHo ronopii, AHnoAb. • 
I* OduqilOM AAH 4> H3HKH nOHHTHH, MU 6 yAeM HML'Tb TOAbKO H 
ro.M cAyqae, kotab / 3Ha i iHTe.’n>Ho MeHbiue paccTOHHHH R „ 3 a- 
Pbaob" OT ToqcK, B KOTOpux onpeAeAHeTCH nanpaxceHHOCTb 
MarHHTHoro iioah, t. e.. kotab R > 1/2. OAHaxo mu AOnycxaeM, 
HTO »pa3Mep“ ah IIOAH MOJKCT fiUTb. Aawe OqeHb qaCTO, COH 3 - 
MepiiM c pn3Mepa\iii TyMaHHOCTH, t. e. mto moikct HMeTb MecTO 
ycAOBiie R ~ 1/2. rio3TOMy n phactch bhccth b TepMHHOAOTHio 
neKOTopue H 3 MCHenHH. Mu 6 yACM roBoparb O .ToqeqiioM* ah- 
noAe, kotaii // 2 R, t. e. kotab amhoab xax 6 yATO paciiOAO- 

>kch b neirrpe tvmohhocth, h o w nero'ieqHoM“ AHnOAe, kotab 
A- ~ R, t. e. KorAa AHno.ib w 3aHHMaeT* bcio TyMaHHoerb. JIh- 
hhio, iipo.xoAHiu.yio qepes ,3apHAU“, H<*i30BeM ocbio AHnoAH, 
HAH MarHHTHOfl OCbK) TyMaHHOCTH. 

B stom naparpaipe mu paccMOTpHM bahhhhc Toqeq- 
hoto AHno.iH Ha n.iaiieTapnyK) TyMaHHOCTb. Xoth, ksk yBH- 
ahm b c.ieAyiomeM naparpa<pe, AeflcTBHTe.ibHaji xapTHHa, Ha6- 
AioAaeMaH b nAaHexapHux TyMaHHOCTax, Moater fiuxb o6t»- 
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flCHetia npM h&ahihh b hhx HeToneiHoro MarHHTHoro ahiioah. 
Ten He MeHee, paccMOTpenne ToqeHHorn amioab no3BOA»rr npo- 
cto h Jiertco npoaHaAH3HpOBaTb KaqecrBeHHyio cTopoHy nonpo- 
ca. a Tticxe npoeecrH HexoTopue noAroTonirreAbHhie pacnerw 
<)>opMa4bHoro xapaxrepa. 

PaccMorpHM HCKOTopoe ceieHHe TyuaHHOcTH, npoxoAH- 
mee <iepe3 ee ueHTp 0 (.ueHTpaAbHoe ceweHHe“), h HOMecTHM 
b Haiaae koopahhit Toie^Huft AHnoAb, aahhoio l h momchtom 


a. B HexoTopofl tomkc A (pnc. 1), 



onpeAe^fnomeAca xoopAH- 
HBT 8 MH rH f (a T 8 KHX 
TOMeK B .IBHHOM CCieHHH. 
oneBH/iHo, OV/iei leTupe) 
noAHan HanptoKeHHOCTb 
MarHHTHoro noAB BAOAb 
.laHHOfl chaoboA ahhhh 
6yAeT: 

H (r,<p) = 

= (I) 

BeKTOp HanpMBCeHHOCTH 
HanpasjieH no KacBTeAb- 
HOii K chaoboA AHHHH, KO- 
TopaH 3aAaeica y panne - 

HH0M 


r — r e cos* <p. 


' 2 ) 


h cocraBAfleT >toa a c paAHycow-BekiopoM. oiipe.ie.ifleMbiM 
H 3 COOTHOIlieHHB: 


tgB ^ 1. ctg<f . (3) 

3aueTHM, mo a aab Bcex chaobux ahhhA OAHHaKOBo h 
H e 38BHCHT OT T e , OCCTOBTeAbCTBO, KOTOpoe, B 006 me rOBOpB, 
He HMeeT Mecra b oiynae HeTOTen hoto ahiioah. 

H3 (pOpMyAfal (1) BHAHO. HTO B paCCMOTpeHHOM CeieHHH 
TyuaHHOCTH MarHHTHoe rio.ie odAaAaeT rpaAHenioM HanpaaceH- 
HOCTH K8K no f, T3K H no <p-KOOpAHHaTe. TpaAHeHT Hanpfl- 
aceHHocTH MarHHTHoro noAB C03AacT rpaAneHT MarHHTHoro 


f 

'I 

i 

I 

1 


i 

| 
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AaBAeHHfl, KOTOpuA n pH bo amt k HapyuieHMio nepaoHaM&AbHoro 
paBHoaecHoro coctobhhb pacnpeaeAeHHB iliothocth rasa a tv- 
M8HHOCTH; B03HHKaeT MaxpocxoiiM<iecKoe nepeMeuieHHe mohmo- 
BaHHoro rasa H3 o&iacreA bhcokhx Manumtux AaaaeHift b 
o6mcth hh3Khx abbachhA. B peayAbTSTe o6pa3yeTCM HepaaHO- 
MepHocrb b pacnpeAejieHHH iiaothocth MaTepMM, t. e. boshh 
xaeT rpaAHeHT ra 3 oaoro abbachhb no ofteBM koopahhbtsm*. 
rpaAHeHT ro 30 Boro ABRjieHHB npoTHBonocraBAseTCH rpaAHem-y 
MarHHTHoro /IB BA OHMS ll B tot MOMeHT, KorAB o6e am 
ee.iHHHHbi fiyayT paBHBTbcs Apyr Apyry, AaAbHeftuiee nepeMe- 
meHHe ra 3 a npekpaTHTCfl; HacTynHT crauHOHapHce ccctobhhc. 
ilonycTHM, mto BpeMH 1 , (BpeMfl peAaKcauHH), neofixoAHMoe aab 
AOCTHX ceHHH CT 8 UHOH 8 pHOTO COCTOBHHH, nOCAe HpHAOXteHHB K 
ryMaHHOCTH AMnoAbHoro no.™, 3 H 8 M HTeAbHO MeHbiue. nen npo- 
AOABCHTeAbHOCTb BCH 3 HH ryMaHHOCTH. TOTAB VCAOBHe CT 8 UHO- 
HapHOCTH B AflHHOA TOBKe CBeACTCB K B 38 HMHOA KOMneHCaUHH 
rpBAHeHTOB MarHHTHoro h ra 30 Boro asbachhA h aanHiueTCH b 
BHA e: 


t ( 8 T ' kTn ) 

< 4 ! 

BAH, nOCAe HHTerpHpOBaHHB, 


H # 

^ -f kTn = C. 

(5) 

OrcioAa HMeeM a>/ih kohuchi pa uhm hohob 
n n(r,?), noAcraBABB 3naHeHHe H H 3 ( 1): 

(n.ieKTpOHOB)* 

11 Ut 1 ?) ~ ^ — Tj*(©), 

kT 8«:kTr* 

>6) 


rAe T ecTb 3AeKTpoHHBH TeMiiepaTypa Ty MaHHOCTH, a nepe 3 
*)(?) o6o3HaqeHO 

Tl(?) = V I f 3 sin*?. (7) 

rioCTOHHHy K> HHTerpHpOBaHHB C MOHOIO oupeAe^iHTb, CMO- 
rpa no TOM y, Kaxyio MOAeAb TyuaHHOcTH paccMaTpHBaTb — ,6ec- 

npHHSB. mto TemiepaTypa TyMaimocTH onpeaeaHeTCM nponeccaMH 
H3jy HeHHH h nocToniuia, a. caejiosaTeabHo, .lanjeHiie 33 bhcht toj^ko ot 
iuothocth ra3a. 
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Kouemiyio* h.ih .KOHeqNyio*. B nepBOM c.iyqae aonycKaetCH, 
*tio TynauBOCTb HMeeT oieHb faAbiuHe nocpaeHeHHio c aahhoA 
amboa* paaMepu h hto ho ee HapyatHux rpaHHuax MarHMTHoe 
nojie am doji s npaKTM<ierKM OTCyTcrayeT*. <PopMaAbHO »T 0 03 Ha- 
MaeT (aah .<SecKOMe<tHoA* tvm 8 Hhocth): 

n yv ~ r ) = n, np« r - R = (8) 

B cviynae .kohchhoA* TyiiaHHOi’TH h Kanecrm* mmobhh 
aah onpeAeAeHHfl C MoateT iviyatHTb AoiiyweHHe o paaeHCTBe 
MBCC .HeB 03 MyiUeHHOft a H »B 03 MymeHHOfl* IVMatlHOCTeik, K'OTO- 
poe 3 anHineTC 8 a BHAe: 

H r'3 

4njj n (r,s) r*cos<P<lrdf R*n„. (9) 


(r,s) r*cos<P<lr dy — ~~ R*n„. 


ripuMeHtiiiMe yc.iOBHft ( 8 ) h ( 9 ) :iaer 113 ( 6 ) ;u« „<*ecKO- 
HeiHOA* TyMaHHOCTU: 

n (M 


1 • 


T t* ( 9) 


(10) 


H AAH .KOHPqHOft* TVMaHHOCTH : 


fl +<t> (R,r 0 )| 
"0 

rAe BBeAeHhi of>o3Haqei«HH: 




01 ) 


8rkTn„ 


(12) 


K T.i 

<l><R ’ r "' ~fiF.iT V(rT-'cos f dr.b )‘-lj : 


(! 3 ) 


r 0 ecih pa. 111 .vc MnyrpeHHeii rpaiiiuiM lyMaimonn (cm. imate). 


* Bo Hce.\ /i.i.ibiieiiiiiHX <)>opviYJidx y nar ov.ict uojivq;iTbCM iuiot- 
uocTb, CTpcMMinaMca n ftecicoHeniocTii k HCKOTopuii iioctohiiiioh, otaiiihoh 
ot Hyjii bcjihhiiiic . Hiieiiiitns rpaanua tvm 4 hho<-th o6vc.iosjieiia no ?4eKipo- 
MarHHTHUMii 4>aKTop.iMii. riosToMv .uiaieHHc rpa.meHT.i imothoctii ii 6 jih 3 ii 
iiHemneii rpaminu orraoTin .nerb rhc parcMorociuiH. 
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<t>opMyAbi (10) h (11) AaioT 38KOM pacnpeAe.ieHHH othoch- 

TeAbHOft KOHKCHTpaUMH HOHOB (SAeKTpOHOB) IlO AByM KOOpflH 
WITaM Ha ll€ HTpBAbHO M CeieHHH TynaNHOCTH. H3 9TMX (popMyA 

aarreKaeT. hto, ao>nepmx, pacnpefleaeHMe KOHueHTpauaM chm* 

MCTpMHHO B OTHOUieHHH MarHHTHOfi OCH TyM8HHOCTH H, BO-BTO- 
P«X, MHHHMBAbHOe 3HflqeHMe KOHUeHTpBUHH — HB ABHHOM p8C- 
ctoshhh ot ueHTpa naayqaeTCB b Hanpaa.ieHHH MarHHTHoA 
OCH TyMaHMOCTM <* 90°), a vakCHMa.ibHoe - b HanpanjiCHHH. 

ncpncHAHKyAfipHOM btoJI och (^---0°'. £aAee. a 6AH3KHX k 
UCHTpy TVMaHHOCTH 0<SAaCTHX (r MB/IO) KOHUeHTpaUHB HOHOB 
Maaa, a b abackhx (r aeAHKO) ona fto.ibuie. 

06-beMHblA KOS(Jx|>HUHeHT H3Jiy HeHHB TyMBHHOCTH IipOIIOp- 
UHOHBACH, Kak H3B6CTHO, KBBApaTy SWieKTpOHHOft HAH HOHHOft 
KOHueHTpauHH. flosTOMy Aaate He3H a q htca bHoe pa3AHHHe b 
BeAHHHHBX KOHueHTpauHH Meatfly p83AH*IHMMH TOqkflMH B ry- 
M8HHOCTH MOMteT fipHBeCTH K 3flMeTHOMy p83AHHHK> B HOBepX- 
HOCTHUX BpKOCTBX B 3THX TOHKaX. 3tO p83AHMHe fiyfleT H8H- 
fio.ibmee Meatfly HanpaBAeHHeM varHHTHoA och TyMHHHOCTH 
(o6A8CTb MHHHMHA bHOA IIAOTHOCTH I H HanpaBAeHHeM 3KB8TOpH- 
BAbHOA OCH TyMflHHOCTH (OfiAaCTb MaKCHMaAbHOA flpKOCTH). 
KoHTpocTHOCTb coxpaHBeTca. Korfla mu paccMaTpnaaeM npoeic- 
hhio Ha nAOCKocTb, nepneHAHkyABpHyio mbhihthoA och, peaAb- 
hoA npocTpaHcrseHUoA xapTHHu, noflyiaeMoA nyTen Bpame- 
hhh ueHTpaAbHoro ceqeHHH BOKpyr MarHHTHoA och TyMaHHO- 
cth. B 3tom CAynae noAyiHM TyMaHHOCTb c a By mb o^AacniMH 
MaKCHMaAbHOA BpKOCTii, pacnoAoaceHHUMH chmmctphmho no 
OTHOiuemno k neHTpy, t. e. hoa yqHM 6HnoAHpHy» T\MaH- 
HOCTb. 

143 (popMjA (10) h (11) cvieflyeT, hto npH ashhom 3Haqe- 
HHH 3, 38BHCHmeM OT BeAHHHHU M8f*HHTHOrO MOMeHTB H ,HOp- 
M8A bHOA* (HaqaAbHOft) KOHueHTpauHH HOHOB H # , CymeCTByiOT 
HexoTopue 3HaqeHHB r 0 h npa KOTopux KOHueHTpauHH cra- 
hobhtcb paBHoA HyAio. Sto, oqeBHAHO, ecTb oCAacTb ,H36era- 
HHB“, TAe nAOTHOCTb MarHHTHoA 3H2prHH, BepHee M3THHTHOe 
ABRAeHHe HSCTOAbKO BCAHKO, MTO 38pHateHHUe M8CTHUU HC MO- 
ryT ocTaaaTbca b paBHoaecHOM coctobhhh; ohh AOAatHU „bu- 
cacuBaTbCB" H3 3 thx o6AacreA. ypasHeHHe Kpusofi, onpefle- 
ABioiuefi rpaHHUu o6abcth „H36eraHH8“, onpefleABetcH H3 vc- 
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(15) 


aobhh n ~ 0, h b c.iywae, nanpHMep, „6ecKOHe*iHoA“ tvmbh- 
hocth NueeT bm.v 

r l .| 3 (l + 3«n l fl )| , ‘ i (14) 

rAe r 9 h ? e cyTb koopahnstu rpaHHUbi o&nacTH .H35eraHMa a . 
3aBHCnyocib r 0 ot ?, oneKb CAaOaa, noyroMy b nepsoM npn- 
fiAHxeHHH o&iacTb „H36eraHHfi a mo* ho npHHBTb 3a Kpyr(c<|N»- 
py) paAHycoM r„, paBUMM 

— y-. 

\ H-kTn, ) 

TaKHM ofipaaou. ctiAowHUH a nauiAe nAanemapHau my - 
MUHHoemb npu mqauhuu a ntti dunoAbnozo Mazhumnozo noAH 
npeepamaemcn a nojyto u.inympu myna h hoc mb, npHieM, pa* 
AHyc ee BHyTpeHHefl rpammu 6yAeT reM 6oAhme, «ieM 6oAb- 
uie MarHHTHbifl momcht Ty m 8 hhocth (a; hah *iom Menbuie koh- 
ueHTpaiiHH hohob a Hefl in 0 ). 

ripeACT0B.ieHHc o cymecTBOBanHii ToqeiHoro ahiioab b ly- 
MaHHocTH, pacnOAO*eHHoro b ee ueHt pe, khk yaHAeAH, KanecTBeH* 
HO MO*er OOliHCHH Tb B03HHKHOBCHHC ftHHOAHpriblX ty MaHHOCTeft. 
OAHaKO B KO.IHMeCTBeHHOM OTHOIJieHHH OHO IipHBOAHT K HenpHeM- 

.ieMbiM c.ieACTBHBM. B cauoM AeAe, BCBKHe nonuTKH coraacoBaTb 
peaAbHhie pa3Mepu TyuaHHocrefl R c pa3MepoM ahiioab / npHBO- 
abt k tom> , 'ito HanpB*eHHOCTb MarHHTHoro noAH Ha tbkhx pac- 
CTOflHHflx ot ueHTpa. KOTopue coH3MepHMu c paaMepoM AHIIO- 
jm 1 / 2 , OKa3biBaercB i ipe3BbiiaflHO Be.tiiKa nopaAKa mhaahoh 
raycc, ec.tH AonycrHTb, mo HanpmKeHHOCTb MarHHTHoro iiojih 
y peaAbHbix TyiiaHHocTefl iiopHAKa 10~* 10~ 5 raycc, a pa3- 

Mep ahiioah nopHAxa paAHyca 3Be3Au. 3 tb rpyAHocTb .ierKO 
ycrpaHaeTCH, ccah OTtcasaTbcsi or npeACTaBAemiH o tomcmhom 
AH flOAe H B33MeH erO paCCMOTpeTb HeTO'ie'IHblH AHflOAb. p«3- 
Mep Koroporo COII3MepHM C pa3MepaMH TyMaHHOCTH. 

S 3. HETOMEMHfalA amiio;ii> 

B CAy'iae HeTOMeiHoro ahiioab, t. e. KorAa l - r (pnc. 2), 
Han pHHceiiHOCTb .varHHTHoro hoah b roMK-e (r,?) onpeAeAaeTCB 
4>opMyAoft: 

H (r.s) =■ ar lt ( r , 9 », c 16) 

r -ie n MarHHTHbifl momcht. a (pyuKiuiM (r. HMeeT hma: 


O nPHPOAE MArHHTHUX flO/IEH TyMAHHOCTEFI 4J 

T u (>.?) = 

4- «*)■+ 4«* sin*? — (1- **)l(l-f **)* 4*» stn*?l M ’ 

(M '«•)• - 4 «*sln* ? 

(17) 

rat « * ■» /*/ 4 r # . 

3t« (JjopyyAa hhasctch fcxiee oCiuefl, cupaBeAAHBofl Kax 
AAB M&ftblX, Tax H AAH COAbUlHX paCCTOBHHfl OT HaiBAB KOOp- 



AHH8T. B MaCTHOCTH, KOTA3 * 


t|)opMyAM (16) h (17) npe- 


o( 5 pa 3 yiOTca b <|)opMyAy ( 1 ). FI pa kthhcckh AHnoAb CyAOT to- 
weMHbiM y*e npH 3 Ha«ieHHHx othouichhh //r nopBAKa 0,1. 

JHab onpe.ieAeHHii OTHoenreAbHoft koh ueHTpa uhh hohob b 
T oixe (r,<?) HMeeM H3 (16) h (17), b CAyiae .GecKOHeqHofl* 
TyMaHHOCTH: 


n (r,y) 


= 1 3 *li(MP). 


JlAH .KOHeMHOfl* TyMaHHOCTH HMeeM, ailHAOrHHHO (11): 
n (r,?) 


1 1 -H <*>i(R.r 0 )| 3Tj(r,5). 


(18) 


1 19) 


rie <t>,(R,r 0 ) paBeH: 
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R *2 

4*1 • R,r*l 3 (i)'ff cos? dr df. (30) 


KoHKpeTHue BUHHCieHHR, nposeAeHHue no strm 4>opMy- 
. ..'an, noKa3UBaioT, mto h KaqecrReHHOM othouichmm iiet 6o.ib- 
moft pasHHiiu MeacAy • kohcmhoA* h „6ecKOHeMHoA“ TynaNHO- 
ct*mh. florroMv n Aa.ibiiefinieM mm fiyAeM orpamtuinTbcs 
paCCMOTpeHHCM "l 0,1 bKO „r»eCKOHt*MHOH“ TyMaHHOCTH. 3aMeTMM, 
■•I TO TyMBHHOCTb, IHaMCTp KOTOpofi fiyACT npeBuuiaTb Bcero B 
ibb pa3a pa3Mep aiiiioah /, yate rbahctch .fiecKOHeiHoA". tbk 
kbk Ha BHGiiiHHX rpaitmiax TflKofi tvmmiihocth HanpaxeHHOcrb 
MarHHTHoro hoab 6yAer uo'irn Ha uejiuft iiopHAOK MeHbiue, 
•ieM Ha paccroaHHax r — //2 (npM * ~ Oi. 

T*khm o6pa3o.M, (popMy.ia (18 ) hb^irctch pacaeTHoA 4>op- 
MVwiofl aab onpeAe-ieHHH pacnpcAeJieHHH KOHuempaiuiH hohoh 
na ueHTpa.ibHOM ceneHUH TyMaHHOCTH. jViH o6.ier«ieHHfl bumhc- 
.ieHHii iiocrpoeHM rpaipHkn 38 bhchmocth He ji h m h h h <J>yHKUHH 
',i (r,?) ot r (b eAHHimax l) aah pa.i.iHHHbix 3HaieHHfl «, ko- 
ropue npHBeAeHU Ha puc. 3 h 4. 

I Iah onpeAejieHHH y paHHeHHH rpanmud oO.iacTH „H3f>era- 

iihh“ b cAyiac Herone'iHoro Aiino,iH hmccm H3 (18): 

ii.iii, uocuo.'ibjyacb (17). 

2‘* 4 i! + xSo)t+ 4x o sln ^o J 1 x oHO nr*.)* 4x ) -si n*ts 0 | l; 

1(1 : x o)* 4xr.sin**„|* 

1 

TAe * 0 - - - ’ 

2ro 

o6.iacTH *H36eiaHHH“. 

B OTAHHIie OT tViyMHH TOHCIHOIO AH HOAR, rAe vpaBHeiiHe 
rpamiUM oS.iacTii „H36eraHHR“ npeAcraRARAO H3 ce6a, rpy6o 
roBopH, vpaBHCHHe OKpywHOCTH BOKpyr Ha mb as KOOpAHHai 
aah Bcex 3HaqeHH(i 3. b -»tom c,iyiae (fiopnia stoA rpaHHUH 
OKa3bIBaeTCH OMCHb CH.lbHO 3aBHCRLUeft or BeAH'-IHHM 3 , t. e. 
B KOH04HOM C4eTe OT BeAHMHHbt HaiipRJKeHHOCTH MaPHHlHOrO 
110AH. Taw. HanpuMep, npn oqeHb mbamx 3 Ha mchhhx a (Ma.iue 
3Ha*ieHiiR HanpHJKeHnocTH MarHHTHoro hoar , yKa3aHH8R rpa- 


'21 ) 


( 22 ; 


cvTb rekviUHc KoopAHHaTbi rpaHHuu 


O nPHPOAE MArHHTttiriX IlO/lEfl TVMAHHOCTEH 43 



iiHua OMep'iHBaer ABe pa3Ae,ibiiue Apyr or ;ipyra ofiaacTH 
oBa.ibnoH cJiopMH, pacnoAOJKCHHHe citMMei pit'iHO no OTHOllie- 
HHR) K MarBHTHOH OCH. UeHTpM 9THX OBBAOB H3XOARTCH Ha 
paCClOHHIlH HI OT lieHTpa TyMaHHOCTH. Ilptl npOMeJKVTOHHMX H 
itocTeneHHo B«3pacTaioiUHx 3HaqeHHRx ; ona.i patera rHBaeTca • 
llpeHMymetTBeHHO C HliyTpeHHeH CTOpOIIU. 38Tt*M, aaOCTpflHCb, 
eonpHKacaeTCH c ueHTpoM tv MaHHOtTH 0 , u. HHKOHeu, nepece- 
KaeTCH c 3K3aT0pHa.TbH0fl n.iocKOCTbio. npw Aa.ibHefliueM yBe- 
III MOM mi 3 0 Ba.i acHMnTOTimeck'H CTpeMiiTta k oKpy jkhocth c 
HtHTpoM, bbxoaruihmch b neHTpe TyMaHHOCTH. Ha puc. r» npu. 




Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 






44 


r. a. ryp3AAHH 



»e;ieHu iipimepu whx kpHBux ;j.ih pa3AH«iHbix 3HaqeHHli a hh 
o.iHoii ueTBepToii qacTii cenemiH TyMaHHOcm. Tbm me yxa3a- 
Ha no/iy,iiHHa ;iHno.iH //2. nyHKiMpoM HsoftpaweHa Ta *e ca- 
Maa KpHBaw uh roieMHoro ;inno.ifl, RbiMHc.ieHHaa no 4>opMy;ie 
(14) npn 3 1 . 

l\aK ivit;iyei H3 (12), z iip«MO uponopmiOHa^bHa KBaA- 
paiy MariiiiTiioro momchth, r. v. MarHHTHOi) HanpaaceHHOCTH, u 
oCpamo nponopiuiona.ibHa Hii'ia.ibHOH KonnenTpauHH n # . flpH- 
aew, mto n 0 o.uuiaKORo ,vih acex ryMaHHooeft, HMeioiuiix 
o.tHHaKOKbie paiMepH. no paa/ni'iHbie 3 ikj<r‘hhh HanpaaceHHOCTit. 


O nPHPOAE MArHHTHblX flCWIER TyMAHHOCTEn 45 



MarHHTHoro no;w. Tor^a h 3 6yAeT pa3.iH*iHoe aa« sthx t>- 
MaHHocrefl. Cootbctctbchho 3TOMy 4>opMu ofi.iacTefi ,H36era- 
HH»“ M, B KOHeMHOU CHeTe, 4>OpUU UeHTpaAbHUX ceqeHHfl 9THX 
ryuaHHOCTeft fiyjiyr cymecTBemio OTAHiaTbca apyr ot Apyra. 
Ha PHC. 6 CXCMBTHMeCKH npHBCAeHO HeCk'O.lbKO T3KIIX npHue* 
poB, rxe He3auiTpHxoBaHHue nacTH TyiiaHHocTeA cooTBeTCTByioT 
oGaacnrii „H3<5eraHHJi“. BHAOH3MeHeHHe oCmefl koh<|)h ry pa mm 
3 ™ x cooTBCTCTByeT yBeAHqeHHio HanpaaceHHOCTH Mar- 



Phc. 6. 

HiiTHoro noAa npn nepexoxe ot 1 ao IV iioaieAOBaTeAbHo 
i. e. HaHMOHbmee (othochtca bHo) nanpaaceHMe MarHHTHoro no- 
•iH mu HMeeu b CAyqae I, HaHOoAbiuee — b cAynae IV. 

HonycTHM, hto HanpaxceHHOCTb MarHHTHoro no.ia TyMaH- 
hocth nocTOHHHa h He MeHaeTca npH ee pacuiHpeHHH. a koh- 
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ueHTpniiHH notion yMeiibUjaercH oOparHO iiponopiiHomubHO k>- 
6y BHenmero pa.myca, r. e. n„ ^R - ' 1 . Toraa, Kate c.ie.iyeT 
M3 (12), C paCiUHpeHH?M Ty MUHIIOCTH 3 .lO.DKHO y B1M HM IITbCH , 
H CII.1V Hero TVMJIHHOCTb .10.1 >KH 3 MOC.KMOBaTe.lbllO lIpllHHTb 
BCe (jlOpMhi, IIIMHHiOl Of |, KOHMilH |V. Uh.I'IC lOHOpH, II pH 
cie.iaHiiux npe.ino.iojKCHUMx sro.ikjuiih (|)opMu TyMaimocrH 
mitfiia n poHCx o.m ri» no iiym I -> II - IK -*• IV. O.ihoko vro 
no-BH.iHMOMy, ne cobccm tsk, iiocKaihKy HanpMMceHHOCTb war- 
HiriHOro iio.ih o'leiHi.mo THKNce y Men i.wneTCH c pacuiHpetiHeM 
lywaHHOcrn. BnponeM, iioi nonpoc emo nyiK.iaeTCH Bcneiuta.ib- 
HOM H3y*ieHHH. 

riOMHMO HUUKVIlOMHIiyThlX IIHpU Mi rpOH, H,'| (j)OpMV UCH- 
ipa.ibHoro cenenMH, a c.uuoime.ibito na i|)opuy ry mjihhocth b 
npoeKium Ha neOe, cymecTBCHHoe tcmuHiie OKa3»BaeT raioKe 
Be.iii'iniia //R, t. e. othoiiichhc a.iiihu /ihucuh k BHeinxeMy 
pa.uivcy rvMaiiHocrn. 3ro oriiomt-HHc xapaKTepioyeT. iiMecre 
c tom. OTiiociiriMMi yio r.iyfninv .aa.ieraHBH* MarHirrnux no.no* 
Ct>B HHVipil. ly.MHHHOnil. 

?: 1. PAcmu:iii-:.ir:nur. mpkociii no ryMAHHocm 

uni HA.'iimnn MAmimioro no.™ 

B iiacTObinew naparpa<j>t* npimo;umn cpaBHemie. ceptm 
Hjoijioj, no.iyneHHbix mi ocuoBaimn npiiBeaeHiiux nwme Teope- 
ih'icckhx pacieroB, c iiaG.i kvui t* m u m 1 1 ciictombmii naoifior. lipn 
yioM cmiraercH. »no itiienimui pa.myc lyMamiocrii R, a noiy- 
•lai* ofio.ioMKH h lo.munia h hiuhh:icm HtMii'imiaMii, KOTopue 
liXO/lH 1 H TCOpllK) I.C'3aBIICIIMO ()| HIMII'IIIIIU Mai'llHl HOl'O IIO.IH- 
IIovrOMV MU riy.it* M HMCTb -ina liapa.MCTpa //R II // ll. KOTO- 
pui* b paiiiux i.vvaHHociHX voiyr iipnmm. pa3.iHMHue 3Ha- 
•leiuiH. 

Oriioaire.ibiiaH KOHiieiiipamiH iiohob paBHa Hy.no mi rpa- 
Hime oG.iucth .H 36 erainiH“ 11 nocrenemio yBeaii'iHBaercn c 
y.ia.ieHHCM ot 3 Toii rpaHimu, acHMnrorimecKii crpeMHCb k e.iH- 
mmc. Ha ;iaHHOM pace row h 11 h ot neHrpa ryMaHHOCTii <(>y h k iuih 
f n(r,r) .locTHraer CBoero naHMeHhiiiero 3 HaieHHH npii 3. = () 

11 Haii6o.ibiiiei o npii ^ - 90 (cm. pHC. 3 h 4). CooTBeicrBeH- 
ho 3TOMV omocHre.ibHaH kOHiieHTpamni 6y,ieT iiaii6o.ibuiafl, 
cor.iacuo (popMv.ie (18), b iianpaB.ieHHii f 0 (sKBarop) h 
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HflHMeHbuiaH no Hanpaiuei.Hto 9 = 90 ; (MarHHTHaH ocb). npo- 
*®**®AH COOTBeTCTBy KHUHe BHMHC.ieHHH .VI 51 p33.1HMHUX 3HaMe- 
HHH r H f, MU CMOKCM HOCTpOHTb KpilBfaie paBHUX nOBepXHOCT- 
HUX HpKOCTefl — * H30<t>OThl, OTHOCHIUHeCH K 48HHOMy UeH- 
Tpa.ibiioMy ceneHHio. BpameHiiew rroro ceneHHH c CHcreMoft 
h 3 ch|k)t BOKpyr MariiiiTHOH OCH MU no.iynHM fiea.ibHoe upo- 
CTpaHCTBeHHoe ii3o6panteHiie 3 thx h 3 o<}k>t, hto h 6yAeT coot- 
BeTCTBoeaTb npocrpaHCTBeHHoft crpyKType TyMaHHOCTM. rio- 
CKO.lbKy TyMOHHOCTb OfiUMIlO Iip03pa i IHa JblH co6ci BeHiioro Bll- 
AHMoro HS^yneHHH, to bck> KaprHHy mu ^o.ijkhu BH^eTb b 
cnpoeKTHpoB8HHOM BHiie na iiefiecHofi ci|)epe. rio-sroMy ot SToft 
rpexMepHofl cHcreMu H30(f)OT c.ie.iyp T nepe«TH k .iByxMepHOfi 
CHCTeMe. OopMa.ibHo peiueHHe BTOii sa.iami cbo.ihtch k buhh- 
c^ieHHio c.ieAyioiuero BupaaceHna: 

V 

J<P.O *C,J ^ ( 23 ) 

p 

3aecb -Ifp. •!») ecTb noBepxiiocrHan apKocri, b tohkc 
M ( p»w M3o6pajKenHH TyMaHHOCTM (pile. 7); C, iiekOTopaH 
nocTOHHHaa, a n(r,*i) 6epeTca H3 
(18) h (17), iipHneM, Bxo.iHiuaa b 
hhx (fiyHKUHH sins 3aMeHnerc« bu- 
paxceiiHeM 

. i) sin!; 

Si„f • (24) 

r 

HirrerpHpoBaHiie ( 23 ) upoH 3 BO- 
. 1 HTCH HHC.iemiUM H.lll rpat|)H'ieCKHM 
CIIOC 060 M. B HaillHX BUHIC. 1 ?HIIRX 
C)HJi npHMeHeH rpaifm'iecKHii cnoco 6 
HHTerpHpoBaHHB 11 6 h.ih iiocrpoetiu 
TeopeTHnecKHe CHCTewu h 30 ([)ot .i.ih 
paaa caynaeB, HeKOTopue H 3 koto- Phc - "• 

pux npHBOAHTCH HHJKL*. 

Ha PHC. 8 npHBe.it* Ha chctcmb h 3 o 4 >ot, nocTpoeHHan npw 
caeAyiouiHx npe^no^OMteHHBx: HapyxiHuii paAHyc TyMaHHOCTM 
ex (t. e. R// — 2,25), TyMaHHOCTb — cmiouiHan h 
0=1. liM(|>pu OSHanaiOT HHTeHCHBHOCTb B npOH3BO.!bHUX ea H- 
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HMtBx. nymcTHpitoft aaaaeA otoaaaaeau rptHNiiu o&iacreA 
.aaOeraaaa*. Ha btoA cacreae a 3 o$or xopouio uwtu .man- 
an* — o&nacTM Max chmba bHo A hpkocth, pacnoAoxeaaue aa 

SKBaTOptiaJI bHOA IUIOCKOCTH TyMaBHOCTH, CHMMeTpaiHO OTMOCH- 
tcjimo ee uearpa. OfijiacTb ace aaaMeabuieA nptcocnt pacno- 
Aoxeaa da MarmmfoA oca. JliofonuTHO oraeTKTb, vro • npa- 
aeAeaaoM npaaepe aaTeacasHocrb a aanpa&neaaa naraamoA 
oca cnepaa yueabuiaeTca c yAaAeaaea ot uearpa a, rie-To 
Aocrara* Maaaayua (paaaoro 4 . 3 ), onaTb yaeaNaaaaerca, 
npeatAe aea AOcrarayTb ayjia aa aaeuiaeA rpaaaiie Tywaa- 

HOCTH. 



Phc. 8 . 

CxoAHoe c pHc. 8 pacnpeAe.ieaHe noBepxHOCTaoA apao- 
CT« AaeT H3BCCTH3H iwaaeTapHaa TyaanaocTb NGC 3587 („Co- 

B8‘), H3tXpOTU KOTOpofi II pH Be AC HH Ha pMC. 9, B3HTOM H3 pa- 

6otm A/i/iepa a Mbhrobckoto |5|. Cxoactbo npa stom HMeer 
aecro He raibKo a KanecTBeHHOM OTHouieHHH, ho Aaace b ko- 


O nPHPOAE MArRHTHfalX riOTlER TyMAHHOCTEP! 43 
AHieCTMHHOM. B 48CTMOCTH, IlOCTpOeKHeM npOAOAbHyx d)OTO- 

MeipHHecKHx paapeaoa no AByM ocaM-naraMTHoA a aaaaTO- 

paaAbaoA, hi Axe a aa a oraouieaaa aaiKHwibmeft a Haaaeab- 
iueA aareacanaocreA b cxytae ryuaaiiocTa NGC 3587 (aa 
PIC. 9 iwfrpu 03HAM8IOT -lOrap^ML, HHTeaCMBHOCTeA B npo- 



H3BOAbHblX eAHHHIiax) 3HaieHHe, paBHoe npa6AH3HTeAbHO 1.9. 
TeopeTHnecKoe a«e 3HaieHae 3Toro OTHouieHaa, HaAAeHHoe H 3 
pwc. 8, pa bho 2. 

TojKAec rB€HHOCTb o6eax cacreM h3o<|>ot — TeopeTHtecKoA 
h Ha6.ii0AaeM0fi - noaBOAaeT oneuHTb bcahmhhv Han P H*eHHO- 
CTH MarHHTHOm 110.1 H B pa3Jl!l'IHblX -laCTHX TyMaHHOCTH 
NGC 3587. nocKOAbicy b AaHHOM c.iyiae 3 — 1, to HMeeM (12): 

HrkTn^ = L (26) 

flpHMe.M 10 J K. n 0 ~lQ 4 cm TorAa HaiUeM H3 
(26): a =*6.10~\ JU* buhhcaohhh HanpaaccH hocth b HexoTopoA 
TOMK-e TyMaHHOCTH HMC0M H3 (16): 

H ~ a r u (r,f) = 6.10 _4 .r (I (r,f). (27) 

H3 pwc. 3 h 4 iiaftAeii, nanpHMep, npn r= 1 ex., mtoco- 
OTBeTCTByeT pacCTOHHHIO OT UeHTpa, np H 6.1H3HTeAbH0 BABOe 
paAHyca TyMaiiHocrH 1 3aueTHM, mto npu CAe;iaHHbix 
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npeAnojtoxeitMflx pajuiyc TyusHHocm NGC 3587 paaeH 2,25 e*.): 

% ( 1 .0) «= 0,71 5 H ij, ( 1 ,90°) « 3,66. 

OrciOAa nojiyiHM: 

H ~ 4,10 -4 raycc npw ? * 0; 

H 2.10~ 3 raycc npn ? = 90°. 

Ha paccicMHNN, paBHOM t — 2 eA. (noiTH Ha canon Kpao 

Ty MAHHOCTH ) UUttUl 

r (t (2,0) - 0,1 15 h ^ (2.90°) =* 0,286. 

COOTBCTCTBCHHO 9TOHy nCWiy 4HM: 

H ^ 7.io“ 5 raycc np« f = 0; 

H ^ 2.10” 4 raycc npw <p = 90°. 

B ueHTpe TyMBHHOCTH (r «= 0) HiieeM: tj,( 0) - 8, a cacaobb- 
TejibHO, H a* 5.10~ 3 raycc. 

Ha pwc. 10 npMBeAeHa TeopeTHHecKaa cHcrena n3o<pOT Ty- 
m3hhocth, nocTpoenHan npH Tex we npeAnoAOweHHax, mo h b 
npcAbiAymeM CAyqae (o — 1, TyMaHHoerb cnaoiuHaa), ho BHeiu* 
hhA paAHyc paaen R= 1.76 eA. B oGwhx MepTax CHcrewu 
h3o4k)t, npHBeAeHHbie Ha pwc. 9 h 10, cxoahu, ho b nocAea- 
Hei* cayqae o6a8cth MaKCHua.ibHofl apicocTH (,uianKH“) Bbipa- 
weHbi 6oaee Bbinyicio, caiiH .uiaiiKH* iiMeioT 3aocrpeHHyio c 
BHyT|>eHHefl CTopoHbi (popyy h, HaxoHeu, a HanpaB/ieHHH iiar- 

HHTHOH OCH Hpk'OCTb y6bIBaeT MOHOTOHHO C VAa.ieHHeM OT 

ueHTpa tv M aHHOCTH. B pe3yAbTaTe noAyqaeTca TyMaHHoerb, no 
BHeuiHeft (|)opMe HanoiiHnaiomasi .rHMHacnmecKHe nipH“. Ta- 
Kyio 4>opny KaK p«3 HMeeT oAHa HHTepecHaa TyMaHHOCTb Ha 

iowhoi* He6e c KoopAHHaTaMH a = 16* 13*3, 8 = - 51 °52 |6J. 

C npHBeAeHHofl CHcrenofl h30<|>ot oqeHb xopoiuo coraacyeTC* 

H 4>°P Ma TyuaHHOCTH NGC 3195, naxoAHiueftca Taxwe Ha iow- 
hom He6e |6J. 

Ha phc. 11 h 12 npHBeAeHu TeopeTHqecKHe CHCTeuu h3o* 
<|>ot, nocrpoeHHue ywe He aah cimoujhoA TyMaHHOcTH, a aah 
06oAOHKH, TOAlllHHa h KOTOpofl COCTaBAHeT V| H */, qaCTH pa- 
AHyca TyuaHHOCTH cootbctctbchho. BHeujHHfl paAHyc tynaH- 



Phc II. 
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4-I/K7 It -» 17 

/»• */• r 



i 


Phc. 12. 


hoctm, y KOTOpbix Ha0^jo,iaerc« noBbimeHHe h P kocth »a koh- 
uax Ma.ioft och, b tom 4 hc.i“ TyMamiocTH NGC 6720, 7293 

M T. A. B0Cn0^b3y«Cb H M t* KJIII. i 1 MUCH H304>0TaMH, HanpHMcp 

A-m TywaHHOCTH NGC G720, .ierko HaiUeM OTHomeHiie nmeH- 
CHBHOCTeA Mexuy o6.iacTH.MH noBbiuietiHoft hpkocth h neHTpOM. 
Oho no.iyqaercH nopn^Ka 2,5—3 (cm., HanpHMep, |7|, a thk- 
3Ke [8J-, crp.247i. riomH Takoe we oTHomeHHe no.iyqaeTCH H3 
CHCTeMU H30(|>0T, HpHBeAeHHOH Ha PHC. 11. flOSTOMy MOKKO ,1V- 
MaTb, mo npHHHTbie Bbime xapaKTepnc thkh a.ih .TeopeTH*ie- 
CKOft TyM3HHOCTH AOCTaTOHHO XOpOUiO COOTBCTCTByiOT yC.lO- 
BHHM TV M8HHOCTII NGC 6720. OTCIO^a HaftjeM A. 1 H HanpHHceH- 
hocth MarHHTHoro no.iH iia paccTOHHHH r ~ 1 : 1,3 ea.: b 06 - 
aac™ „uianok“ (? — 0) — H ~ 10~ 4 raycc, b o 6 .iacrii MarnHT- 
Hbix noaiocoB (?-90°)~ H - 5. 10 4 raycc, a b ueHTpe ty- 


hocth pa sea: b nepaoM cayqae R — 1,34 ex , bo sropoM cay- 
tae R 1,17 eA. OCe chctcmw h3o4»ot nocrpoeHU juh 3 Ha- 
qeHiu «*= 1 / 12 , 7 . nepaaa H3 sthx chctcm (p«c. 11) no cnoeft 
cxpyicType HanoMnnaeT HeKoropwe KOAbueoGpaawie TyMan- 


O nPHPOAE MArHHTHUX IKW1EH TVMAHHOCTEB 63 


**"»<*** - H- 10- 3 raycc, t. e. bo *cex c^ynanx n P H«*e P Ho 
B 4 ~ 5 P»3 ****mc, nett y TyMaH hoctm NGC 3587. 

C OtCTCttOfi Mtotor P HC. 12 (TOAOlMHa OfiOAOHICH paBHa 
/« PUMyci) xaqecTaeHHo xopomo corjiacycTca crpyicrypa h 

*°P“ a TyuaHHocni a _ \6 loX l - - 54° 5(7 |6I, a tsk xe 
NGC 7662 j9 J, y Koropux .uianK«“ hmcmw . 6aHaHOo6p £ 3Hy»‘ 
*l>opMy. 

Ha pvc. 13 npMMAeM cme oahh npHMep nocTpoeHHbix 
CHCTCM M304>0T. OHH COOTBCTCTBy I0T 3HaqeHHK> 3 = 10. R-2 eA. 



H T04UIHHC o6o.104KH. P 3BHOA >/ 10 paAHyca TyMaHHOCTH. B 
9TOM npHMepe AOCTHTHyra KOHTpaCTHOCTb MeXCAy HpKOCTblO 
.rnanoK- h apicocTbio b ueHTpe TyMaHHOCTH b eme 6o.ibiueA 
CTenewH, hcm b npeAUAyuiHX npHMepax (ruaHeTapHue TynaH- 
iiocth NGC 40, 6058 h &p.). ' 
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3AKJHOMEHME 


npeACTSMemie o cymecTBOBBHHH mbihmthiix ncwiei hc- 
ToneMHoro AMnoAMioro THna b naaMeTapMix TyMBHHOCTMX xo- 
pouio o6mch««t Ha6A!OAaeMO€ p«3Hoo6pa3He hx " 

crpyKTypu. OcHOBHue pesyAbraTU, Koropue noAyaeMi ■ ** " 
croflutCM sTane HsyneHH* aroro aonpoca, cneAy»uuie: 

1. AanoAbHoe MarHHTHoe none BuauBaeT nepepacnpeA * 
jieinte MOHH30BaMHoA MaTepnn nnaneTapHoA TynaHMOcm, a P* 
ayAbraxe aero e neA oftpasywrca ABe apKMe oOnacni- .man- 
kh*. pacnoAOXceHHue ch m MeTpHH ho b othowchhh aapa. .Mhhimi, 
coeAHHaiowaa o6e .uianKH - , nepneHAHKyAHpHa MarHHTHOA och 

TyMaHHOCTH. - n- _ 

2 .UmiOAbHoe MarHHTHoe none mojkct npHaecm k p 
30 B 8 hhk> oOjiucth ,H36eraHH«* BHyTpH TymHHOCTH, rae np»- 
cyTCTBHe T83a hcbo 3 mojkho. Pa3Mepy axoA oflAacTH yaenHMH- 
BaioTca c yBCAHMeHHeu HanpajKeHHOCTH MarwiTHoro nona. 

3. BeAHMHHa HanpajKeHHOCTH iiarHHTHoro noAH pa3AHMHa 
ksk aix pa3AH«!HMX TynaHHOcreA, Tax h Ana pa 3 AHMHHX to- 
MeK BHyTpH ahhhoA tvm3hhocth. B a pkhx ofinacrax (b .man 
Kax“) OHa b cpenHeM nopaAKa KT 4 — 1CT 3 raycc, t. e. 3 H 81 H- 
TeAbHO npeauiuaeT HanpajKeHHOCTH o6mero MarHHTHoro nona 
Ta.naKTHKH. 

4. OTHocHTeAbHaa rny6HHa „3aneraHHa“ MarHHTHHX no- 
AIOCOB y pa3AHMHhIX TyM8HHOCTeA pa3AHMHa H, B03M0JKH0, Me- 
Haeica c pacuiHpeHHeu TyMaHHOCTH. 

HapaAy C 9THM, MOJKHO H3MeTHTb paA HOCAeACTBHB, 
KOTopwe o6ycAOB.ieHH iiarHHTHUMH noABMH HAaHeTapHUX Ty- 
MaHHOCTeA h. KOTopue nyxcAaioTca b AaAbHefttueM H 3 yieHHH. 
y K a*eM HeKOtopue H3 hhx. 

1. y peanbHoA, pacuiHpaiomeAca c HeKOTOpoA cKopocrbio 
nAaneiapHoA TyMaHHOCTH AHnoAbHoe MarHHTHoe none aoajkho 
B bl3blB3Tb MarHHTHoe T0pM0*eHHe, BeAHMHHS KOTOporo pa3AHH* 
Ha B paanHMHbix HanpaBAeHHax. B pe3yAbTaTe TyMaHHOCTb 
Aon*Ha npHHaxb BbrniHyxyio, t. e. cnmocnyxyio <J>opMy, c 
AAHHHOfl OCbK), paCnOAOHCeHHOfl Ha MarHHTHOA OCH TyMaHHOCTH. 
CTeneHb cnmocHVTOCTH, ohcbhaho, AOAJKHa 3 aBHceTb KaK ot 
B eAHiHHU HanpaateHHOCTH noAa, Tax h ot OTHOCHTenbHoA rny- 
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6 ll Mi .SlACriHMX* MarHKTHUX HOAIOCOB. npH 9TOM MO Xt HO 6y- 
MtT OKMABTb 06pt30B8HMe C8MUX pa3H006pi3RUX 4>°P M **48- 
HenpHUx TyMiHHOcreA, HiMMHaa ot c$epMxecKoft, sAAinTHse- 
ckoA n kohhix noMTH .npaMoyroAbHoA* 4>opMoA. 

2. npB 3H11HTeAbHOM yABAeHHH HCKOTOpoA 18CTH M8TC- 
pHH TyMaHHOCTH B HinpBMeHHH MBrHHTHOA OCH, 9Tl M8- 
TepHH MOXeT OTOATH HI 604blH0e paCCTOXHHe OT MarHHT- 
mux noAocoB, rae HinpaxeHHOCTb co6cTBeHHoro MirHHTHoro 
nona M8A8 R cpiBHRMi c H«npa*eHHOCTb»o oOwero perynxp- 
Horo MirHHTHoro nona Fiaikthkh b aihhom mcctc. B38HMO- 
AeAcrBHe coficTBeHHoro AHnoibHoro nona TyMaHHOCTH c pery- 
AipHUM nOAeM raABKTHKH AOAJKHO CK83UBaTbCH HI CTpyKType 
TyMaHHOCTH B 9THX M8CTXX, T. e. Ha KOHUaX MarHHTHOA OCH. 
ripH 9TOM MOJKeT 0 K 83 aTbCH B03MOJKHMM o6pa30B8HHe CnHpaAb- 
HUX pyKiBOB h, TeM caMUM, cnHpaneBHAHUx TyMaHHOCTefl. 

3. CorAacHo BUABHHyroH b [3) KOHueniutH, a a pa nnaHe- 
tapHUX TyMaHHoereA hbahiotch moaoaumh, euie He cobccm 

C^MpMHpOBaBUIHMHCl 3BC3A8MH. IlOBTOMy He HCKAJOHCHa 803- 
MOJKHOCTb HCnyCKBHHa yAbTpapeAaTHBHCTCKHX BAeKTpOHOB CO 
ctopohu ueHTpaAbHoA 3Be3Aw. B3aHMOAeAa BHe sthx sAeKTpo- 
HOB C MarHHTHMM nOACM TyMaHHOCTH AOAJKHO HpHBeCTH K nO- 
HBAeHHio cHHxpoTpoHHoro H3AyMeHHa t HenpepuBHoro no CBOe^ 
My cneicrpy. 3to H3AyaeHHe aoajkho 6tiTb nonapHSOBaHO. 
MaxcHMaAbHyio CieneHb noAa pH3aunn, a TaKJKe MaKCHMaAbHyio 
nAOTHOCTb CHHXpOTpOHHOrO H3.iyHeHHa C.ieAyeT OJKHAaTb B 06 - 
abcth ,iuanoK*, t. e. b HanpaB.ieHHH, nepneHAHKyAapHOM 
MarHHTHOA OCH TyMaHHOCTH. OTHOCHTe.lbHaa AOAa SHeprHH 
aToro H3AyaeHHa cpe.AH ofimero HenpepuBHoro H3AyaeHHH 
TyMaHHOCTH, no-BHAHMOMy, AOAJKHa 6biTb OMeHb Mana. Ten He 
Meuee, npH oco6«x cnyaanx ee mojkho 6yAeT BbiAeAHTb 
n>'TeM TOHKHX, B MBCTHOCTH nOAHpH3aUHOHHUX mctoaob hc- 

cieAOBaHHa (no 3TOMy aonpocy cm. TaKJKe |8|). 

4. FlnaHeTapHaa TyMaHHOCTb, pacuinpaacb, b KOHue kohuob 
AOAJKH a pacceaTbea b MejK3Be3AHOM npocTpancTBe. IlocKOAbKy 
MBTepHa, cocTaBAHioiu.8H nAaHeTapHyio TyMaHHOCTb, yHOCHT c co- 
6oA MarHHTHoe noAe, to noc.ieAHee TaKJKe 6yAeT pacceH- 
BaTbca b MejK3Be3AHOM npocTpaHCTie. MarHHTnaa ocb kbjkaoA 
TyMaHHOCTH OpHeHTHpOBaHa B npOCTpaHCTBe IJpOH3BOAbHUM 
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o6paaoM. riosTOny cymia ncviefl pacceaHHMX TynaHHOde® 
aacr HOBoe none, yace xaomuiecKoe no CBoei cTpyirrype. 
yurruBaa othoc HT e.i bH o BHcoKyw nacrOTy poatAeHHa nAa«c- 
TapHux Tynamioctefl (nopaAxa oahoA TyMaimocni a i*oa) h 
M aayio npoAOAMirreAbHOCTb hx mchshh (nopaAxa HecKOAbKHX Ae- 
CflTKOB THCRM ACT), CACAOBOAO 6fal H3yHHTb AaAbHeAlliy K> Cy,\b- 
6y iLnaneTapHUX TyyaHHOcreA h hx MarHHTwux noAeA b c<pe- 
pHMecKoft h npoiieatyToaHoA noACHcreMax r babicthkh. 

TakHM o6pa30M, yace naiyaeHHtie ao HexoTOpoA creneHH 
npeABapHTeAbHue pe3yAbTBTu yxa3UBaioT Ha 6oAbiuoe 3Ha*ie- 
hh€ warHHTHUx noAeA it Bonpocax AHHaMHKH nAaHerapHMX Ty- 
MaHHOcreA. nosToiiy npoBeAeHHe AaAbneftmHX HCCAeAOBaHHrt 
u 9 tom HanpaBAeHHH CAeAyeT CMHTaTb aceABTeAbHUM. Oco6oe 
BHHMaHHe np« 9 tom CAeAyeT o(5paTHTb, b nepByio onepeAb, Ha 
noAyaeHHe hobux Ha6AK>AaTeAbHUx ashhux, oTHOcamaxca k 
OTAeAbHUM HAaHeTapHbiM TyMaHHOCTHM, nyTew npHneHeHHa 
4>OTO»ieTpHMeCICHX, CneKTpOillOTOlieTpHHeCKHX H nOAHpH3ailHOH- 
HhlX MeTOAOB HCCAeAOBaHHR. 

«HBapb. I95S 


%. a. mmwmUp 

irm.npimoabH, v Mminiun h o-an h vob n h inmiMmmn> 
'mcsbPi* p*bfib3A-i> uuur*^ 

u it ♦ n ♦ n i* it 

Rat ig 4 uiptfutA , np Jmptpmlfmbk d ftgmdmbmiPfmMibpmtd 
Ufhwp t gn^Ppiti. atUhmh ft l Ifhuiutjfti utfinff* 

hfiumlfmi, gmfmbp, ftpfthp k afutftf ui%uttfnpinJ kb 'kpm'kg bkkpf. k 
^mmmg^mbpf, gfim^ng pmgdmgmbn.ppmbp, Ummg+mb kb *.mdm- 
mfmmmufumb pmbmbkkp' Jfigmdmbn. Ipttffft fttmmffjtnifp 
mpm^kpu. Imdmp' Ifm/u^mA dmgbftmmlfmb guf^wf, Akftg k fmpjmbm- 
Pl» tfk*t»f/ptiitfi 9 , {think v bmb df.gmdmbn.ppmb l-nfikpfig m 
hpm ml/gpbml/mb jummp { mbjt 9 , 

U. z fnmmmhp{, s{,Mkmlfm% mpfpt.bpbkpp ^kmk^bkpb kit. 
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» * f-Z-bre pbpmd kb df.gmdm- 

VZZTZZ 1 7 * 7 ^ 7 ' tt “A* 

* ** f — kpifm n-p-* mftp~ip%kp—< w . 

* fHe m yf i mA.mjmg 

* dmgbtmm^pmb mmmbppf.b, 

rn Wt hri t dkgmdmbm- 

Ft" ^bhmpdhmd mmm t pbpb ( e f t . m m m 4 .dmb 9 mm pmbmJi. mb, mp~ 

f»fA — mVtbmp t* rW. .m+tmh> mmpmbm* 

dbbigd^p /W " W H t 4 ~rt-*-Fi-h 

3. ffmghfm tpmh l~r4-*~Pf"h dbAm-pp^bf. — r - 

" t P’i m i hm mm rr*r 'h w fab* b j{.k~ 

%m ‘ % m-ppbp dm.bp-4, Vttfb d fr- 

ttmbm.pr.% n~l*~* mfipm^prnd %pm dbbm.pfm.hp tfm+dmd * 

10 10 * gmmm, m/ A ggmtfmpbb tfbpmgmhgmd t 

♦**/A dmfh/tmm^mh f "•£•"/> tmp^mbmPfmhpt 

4. Vmghfmmlfmb pbbmhbpf, Impmpb- 

fmlfmh PmpmPfmhp mmppbp df.gmdmbmPpml.Upf, dmm mmppbp t 
b bmimhmpkh +*b(mJ t df.gmdmbmPfmh fmfimgdmh phpmg- 
pmuT. 


1. r. 

2. r. 

3. /. 

4. L. 

5. L. 

6. D. 

7. E. 

8 . r. 

9. O. 
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T. A. rypMjum 

OB SJIEKTPOMArHMTHOft nPHPOJIE 
CnMPA/lEBHflHblX rMAHETAPHblX TyMAHHOCTEft 

CnHpa^esHAHuyi mu Hasuueu -re mtaHeTspHue TyMaHHOCTH, 
y kotopux HaC/noaaioTCH ABa pykasa, noxoatHe hb cnapaab- 
Hue seTBH, pacnoaoaceHHue cHMuerpHiHo 0TH0CHTe;tbH0 Ty- 
MflHHOCTH |1, 2). PaaHOBMAHOCTblO CnHpaAeBHAHUX TyuaHHOCTeft 
hbamotch 3eTo6pa3Hue TyuaHHocTH, ocHOBHaa crpyKTypa koto* 
pux HanoMHHaeT 6HtiOAsipHue Ty mbhhocth c Toii ahiub pa3- 
HHiiefi, hto .uianKM* b stom cjiynae coeAMHeHu apyr c Apy- 
tom HpKoft nepeMUMKOft. Thhhihum npeACTasHre^eM cnHpaAC- 
BHAHOfi TyMaHHOCTH SBAB6TCS NGC 4361, HOB hi A CHHMOK KOTO* 
pofl, noAyMeHHuft Mhhkobckhm c noMombio 200" TejiecKona, 
none me h b |3J. flpeAcrasHTeARMH 3eTo6pa3Hux TyMaHHOcreft 
aBABioTca NGC 6778, 2452 |4|. Kan noKa 3 a/i H. A. Pa 3 uaA 3 e, 
3eTo6pa3Hyio crpyicrypy HueeT TaKate nABHeTapnaa TyMBHHOCTb 
NGC 6853 |9J. Ha sto yxaauBaeT TaioKe chhmok btoA TyuaH- 
hocth, noMemeHHufl b |10]. 

H3yqeHHe crpyKTypu Ghfioasiphux TyMaHHocTeii npHBe.io 
K BblBOAy, MTO B IIAaHeTapHUX TyMaHHOCTHX BOOCtlie AOANCHU 
npHcyTCTBOBBTb MarHHTHue no.iH |5|. Aa.ibHefimee HCaieAO- 
Batnie 3Toro Bonpoca npHBe/io k npeACTaBAeHHio o cymeCT- 
BOBaHHH B HHX CBMOCTOHTeAbHUX dtlflOAbHUX MarHHTHbIX 
noAefl, npHMeM pa3Mep ahiioah eon3MepHM c pa3MepaMH Ty- 
MaHHOCTH J6|. HanpiiaceHHOCTb MBTHHIHOrO no.iH B paXlHM- 
HUX MaCTHX TyMaHHOCTH OK83a,iaCb npH 3TOM p83AHHHOft H AO- 
XOAHT AO BeAHHHH HOpBAKB 10 3 — - 10 -4 TByCC, T. e. 3H3HH- 
Te.TbHo npeBuiuaiotuHX aanpHNceHHOCTb mb rHHTHoro iioah fa- 
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r. a. ryp3A/um 


ripeAcraaicHHe o cymecTBOBBHHH b n.iaHeTapHtix TyuaH- 
MOCTBX AHnOJlbHfalX M&THHTHfalX nOiefl XOpOUIO o6l>flCHHeT MHOI IIO 

oco6eHHt>CTH mx crpyirrypu, a Tax ace Ha6A»AaeMoe pa3HooO- 
pasMe hx 4>opM. B HacmocTH, oho npHBOAirr k c.ieiyiomHM 

AByil BBMCHUM CAejCTBHHM: 

1. npH HBAHMHH AHnOAbHblX MaTHHTHHX lIOAeft T)'MaHHOC; b 

florae hi HMeTb OHnoaxpHyio crpyKTypy, t. e. HMeTb abb HpK«e, 
pacnojioaceHHue chm uerpHiHO b OTHomeHHH aapa .rnatiKH*. 

2. Ecah TytiaHHocrb pacuinpaeTca h BMecre c TeM o 6 ab- 
AaeT AiinoAbHUM no.ieM, to ohb Ao.iacHa npHHHTb BfaiTHHytyio 
b nan pa bach hh MarHHTHoA och (popiiy. 

OCTaHOBHMCH Ha BTOpOll H3 3THX 0CO6eHH0CTeA. BblTHHy* 
TocTb TyiiaHHOCTH b HaopaB.ieHHH ee MarHHTHoA och 03HaqaeT, 
mo ohb b stom HanpaBAeHHH pacniMpaeTCH C 60AbllieA CKO- 
pocxbio, qe»i b HanpaBJieHHH 3KBaTopuaAbHoA nAOCKOCTH. Bne- 
HaT.ieHHe Cyaer tb Koe, kbic 6yATO H3 noAiocoB npoHCxoj.Hr 
HCTeqeHHe raiOBO/i MaTepHH b HanpaB.ieHHH MarHHTHoA och, 
Bpojie uiHpoKOH CTpyu, odpasyn Buciynu c o6enx ctopoh Ty- 
MaHHOCTH. Ha caMOM ace je.ie HMeer iiecTo 3aMej.ieHHe pacniH- 
peHHB TyMBHHOCTH B 3KBaTOpH3JbHOA nAOCKOCTH, T. e. B H3- 
npBB.’ieHHH, nepneHjHKy.mpHOM MarHHTHbiM chaobhm .ihhhhm. 
yKa3BHHbie cipyH hah BucTynu oco6eHHO xopouio bhahu, ho- 
npnwep, y AByxo6ojiOHHO« Ty mbhhocth NGC 7009; ohh pacno- 
JioaceHu Ha aahhhoA och TyMaHHOCTH, KOTopan OAHOBpeMeHHO 
H&iaeTCfl h ee MarHHTHoA ocb». 

UnnoAbHoe MarHHTHoe noje b njiaHerapiibix TyMaHHOCTHx 
o 6 wmho SbiBaeT Hemote*Hozo ™na | 6 |. Korja pa 3 Mep jHno.Di 
/(paccTOHHHe MexcAy ,ToqeqHbiMH‘ 3apn.TaMH) nopajKa AHatieTpn 
Ty mbhhocth 2R (cm. pnc. 1, rAe qepe 3 N h S o 6 o 3 HaneHU ce- 
BepHbiA h kdkhuA noAiocbi cootbctctbchho Ha uem pa.ibHOM 
ceneHHH Ty m3hhocth; noc-ieAHaa 3auiTpHxoBaHa). C y.iajieHHeM 
ot Ty mhhhocth MarHHTHoe noAe GbicTpo 3aTyxaeT (HanpuxceH- 
HOCTb noAH yMCHbinaeTCH npH6.iH3HTeAbHO ofipaTHO ny 6 y pac- 
ctohhhh). 

FlpeACTaBHM Tenepb, hto ynoMHHyrbie Bucrynu HacroAbKo 
yAaAeHbi ot MarnuTHux hoaiocob, hto HanpaxceHHocTb AHnoAb- 
Horo noAH b hhx, yMeHbuiaacb no BeAHHHHe, cTaHOBHTca no- 
pHAKa HanpHxceHHOCTH o 6 mero MarHHTHoro noAH fa.iaKTHKH b 


O nPHPOAE CnHPAJIEBHAHbiX TyMAHHOCTEB 
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abhhom Mecre, t. e. nopHAK* 10- 5 - 10« raycc. Sro oCmee 
noae PaAiKTHKH uonceT 6uTb npHHMTo BHyrpH paccuaTpHBae- 
MHX hsmh o&beMOB OAHopoAHUM. B taxon exynae npH pac- 
CMOTpeHHH CTpoeHHH TyiiaHHOCTH y*e HeAb3H 6yACT HTHOpH- 
pOBBTb BTO HOAe fa- 



abkthkh h, no3TOMy, 
crpyKTypa TyiiaHHO- 
CTH Ha kohiux ee 
MarHHTHoA och, t. e. 
b oCabcth BucrynoB, 
y*e CyAeT onpeAe- 
AHTbCH KOM6HHHpO- 
BaHHUM AeACTBHeM 
dunoAbhozo noAH Ty- 
MaHH0CTH H odnopod - 
HOZO (HAH nOHTH OA- 
HopoAHoro) noAH Ta- 
ABKTHKH. 

B AaAbHeAuiHX 
paccy*AeHHBx orpa- 
HHMHMCfl paCCMOTpe- 
HHeil TO.lbKO OAHOA 
ceBepnoA no.iOBHHu Ty mbhhocth, crpyicrypa oahoh napu MarHHT- 
hux CHAOBbix ahhhA KOTOpoti, b y Be.iH'ieHHOM BHAe, H3o6paxceHa 
Ha pHC. 2. B OTHOilieHHH OpHeHTaUHH MarHHTHoA OCH TyMBHHOCTH 
nocTaBHM ycAOBHe, hto6u OHa He 6bi.ia napa.i.ieAbna MarHHT- 
HoA AHHHH TaAaKTHKH B jaHHOM MeCTe. IlpllMCM, AAH npOCTO- 
TL1, MTO OHa nepneHAHKVABpHa 3THM CHAOBbIM AHHHH M. 

Bo3bMeM ABe tohkh b npejejax paccMOTpeHHoro BucTyna: 
A ii B, pacnoAOMceHHUe CHMMeTpHiHO b OTHOiuennH MarHHTHoA 
och, t. e. HaxoAHiuHecH Ha oAimaKOBux paccTOH h hh x ot no- 
AKica N. MarHHTHaa chaob8h ahhhh, npoxoAHman *iepe 3 Tonxy 
A, oqeBHAHO, npeACTaBAHeT co6oA 3epKaAbHoe H3o6paaceHHe 
MarHHTHoA chaoboA ahhhh, npoxoAHmeA qepe 3 Toqxy B. floa- 
TOMy BCKTOpbl HanpHHCeHHOCTH OT AHnOAbHOTO nOAH B TOHK3X 
A h B 6yAVT paBHbi Apyr Apyry KaK no BeAHHHHe, Tan n no 
moavak), r. e. yrAM. cocraBAeHHhie MeacAy sthmh Be ktopbmh 
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62 r. A. rypaAAAH 

* pAwyc-BeKToptim tom ex A ■ B, ftyxyr pa mm Apyr Apyry. 
A0coidth»« BeJiHMHHt axoro MKTopa s cayqae RenweiHoro am- 
ntwi« onpeAeAMemi no tpopMyAe: 



H a == H b — (r, ?), (J) 

tac a MarNRTHuA MOMeHT ahiioah, a 4>yHKQHB ’ll (r, ?) paana: 

Mr.*)- 

= 2* . *» IM ±^1! ± 4 »* sln *T ~ 0 ~ «*) I (1 — 4 k* sin* p) , ' ») l, » 

(l-f a 1 ) 1 — 4« 1 8lll , f 

( 2 ) 

TA6 * = //2r. rpa<|)HKH (pyHKUHH (r, f) aah pa3«iHqHux 3na- 

MeHHfl in H ® npHBOAeHU B (6J. 

B caynae ToneMHoro AHnoaa (KorAa -p — ► 0) Bupaxemte (1) 
npHMeT 6oaee npocryio (popMy: 


H a = Hb= 4 n( 9 ). 


(3) 


,(*)= y\ + 3alnV (4) 

4to ate xacatrca yraa a, onpCAMABioiuero uanpaBAetme 


O nPHPOAE OIHPAJIEBHAHblX TVMAHHOCTEFI Q3 
■MMTopa HanpiMteNNOcTM, to oh, aaopMuep am cayqaa ToqeqHoro 


1 


(5) 


Hmommm i tohkix AmB MKTOp HanpaaceHHocTM Mtr- 
wwMoro doai TuaimutM bcam mmhb xotoporo nop* am* m- 
AMMMHM MUpMXeitNOCTM ANOOAMOrO MOM • OOMCTM RMCTy- 
BOM, T. C. B TDM MBA A I B. TOTAA 6yACM MMCTb AA* DOAIIUX 
HaRpaxeHMOcreft a btmx Toqicax: 

= + (6) 

H u = H t + h 9 . (7) 

H3 pHC. 2 oqeBHAHo, mo Ha > Hb. BaatHO omeTHTb, hto 
creneHb aroro HepaaencTBa paaAHHHa Ha pa3AHHHMX paccroa- 
hhbx ot noAioca. Tax, npu 6 ah3khx k noAiocy paccro*HH*x, 
ta« H r >H # , 6yAeM HMeTb: Ha Hb ~ H r . Ha foAbuiHX p#c- 
ctobhmxx HMeeM: H,«H, h nonouy Ha'-Hb-H,. Tamm 
o6pa3on, cnpaBa h caesa ot ManiHTHofl och mmciotch hckoto- 
pue 3auKHyTue o6abcth, b npeAeAax Koropux coxpBH*eic* 

HepaBeHCTBO Ha > Hb; 9TO, OSeBHAHO, 6yAeT COOTBeTCTBOBBTb 
paccTO* HHfl M , TAe Hr ~ H 0 . 

riAOTHOCTb HOHH30B8HHOrO ra38, HaxOAHUierOCH B COCTOH- 
HHH TenAOBoro ABHxeHHa, b TOHKe (r, <?) npa hbahmhm Mar- 
HHTHoro noA* onpeAeAaeTca H3 CAeayiomero vc.iobhh crauHO- 
HapHOCTH: 

H* 


8k 


+ ! 


-C, 


'8) 


rAe v-TepMHiecKaa CKopocTb hohob, oahhakobb* bo Bcex toh- 
kbx paccMOTpeHHOfl oGabcth, C — HexoTOpaa nocroaHHaa; cno- 
co6u onpeAeAeHHa stoH nocroaHHOfl onucaHu b |6] . 

Ha (8) HMeeM: 


2C 


H* 

4^ 


(9) 


BocnoAb3yacb yrofl (popMyAoft, HaJtaeM, mto nAOTHOCTb 
ra3a b tomkc B aoaxhb 6uib 6oAbiue, qeM b Tomte A, x. e. 
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r. A. I7P3AA0H 


WIMT Metro ycxoaae pa > p A am HeKoropux Manmyrox o 6- 
jwcrrt aonpyr Alt 

BMBOA. KOTOpUft MOXHO CMMm M3 npKNAdUOiX KMC* 

cnewiHx paccyMuietiMA, NtspanaMercM cm co6oA. Ecra npo 
OTcyrcTMM nuiaimiiecKoro Mamimoro bom pacnpeAMtane 

IIAOTMOCTM faiAO CMMMeTpmUMM M OTMOUieMMM MMTMMTMOA OCM, 
TO ap« WUIMIMM TMCOrO BOM OHO 60JIbme HC dyACT TflKMM: 
flAOTHOCTb M npnoft BOAOBMHe OT OCM (npM apMMMTOft cxtit) 
<SyA0T 0oAbiue» Men ■ jienA. Ammo, it o t + frn p M mt oBumow 
"MyHWW TyntHHOCTM np oao pM HOHM C M MBMptry KOttKN* 
Tpfttum MONOM MM MMK T p O M OMt fOMfOMy A«xe OpM HeSHBHH* 
TMbMOA pA3MH«e IMOTHOCTeft MOXeT oCpaSOMTbCH 3H8HMTCJIb- 
H3M paaHMtu 1 apKocrax Nexxy o 6 a 8 ctb»im, pacnoAOxeMHUMH 
B PB3HHX CTOpOMMX OT MftniMTflOft OCM. HCTpyAMO ytfeAMTbCX, 
iTonpH »nMf MWHurrxeHMe fiyxeT TtKoe, kbk 6yjrro Bucrynu npe- 
BptTMXHCb B CimpMMIUe pyKBBB. FIOCKOAbliy BCB K3pTMH3 MO- 
BTopaercH (b aepxiuiMiOM HsotipaxeHHH) m b otmoiochmh loxHoro 



Pmc. 3. 


n o.i ioc a, to b pe3y.ibTaTe noAyHHM TyMaHHOCTb c ABywa cnn- 
pa.ibHUMH pyKaBdMH, pacnoAOweHHUMH chhm^tphiho c o6ewx 
CTOpOH; noviyiHM cnHpavieBHjnyio TyMaHHOCTb. Ha pHC. 3 cxe* 
MaTHiecKH H3o6paxeHa 4>opMa npoAOAfOBaTOii (c BUcrynaMH) 


O IIPHPOAE 



> OJWOPOXMOTO MarMMTMOrO MOM r«4BK* 

TIMM (b). 

B 1063 P. MB MM 6mm BMAMMHyra rMHOTtf, OOTMCHO MO- 
T0 ^ npoMcxoxxeMMe <b°pMii compucbmamux TyMiHKocrefl 
MOMWT 6MTb CXCACTMMeM MCTCMHOtM PMSOMOfl MBTMpMM M3 AiyX 
npoTHBonaToxHMx mt* rymmocn h octsoro BpauicHHB 
Tcn cpb mi bmahm. «rro cymecTaoaaNae mbthmthux no- 
jieABTyMBMMOcnx ecTecTMMMitM #6paaoM ofttacNMer h noaBJie- 
BMC CRipUbHIiX MTMft, B OTXMMMt OT DpeXHeA, rMApOAMMBMH* 
HBCKOA TeopBH B03HMKHOBCHMB CRHp8AbHfefX pyiCBSOB 3(«Cb • 6- 
•C0310TH0 HC TpebyeTCB BpameHHe . TyMSHHOCTM. CnMpa/IbHUe 
MTBH, TBKMM 06p83CM, BBABIOTCB K3KHMH-TO y30pfiMH, .yKpa- 
WUOIUMUH* TyMaHHOCTb, HO BMMCTt C TON OHM AMUieHH BCBKOA 
•AMhbmmhhocth*, KaxymeAca hb nepauA bstma HeMaficxHoA. 

Hbmm npoM3BexeHM KOHitperHue aunBCAeHHH c uexuo 
bmbmctm KapTHuy pacnpeAeAenna apxocTM do OAtOMy M3 no- 
XipHUX BMCTynOB, T. «. KtpTMHy H30<f>OTOB, II pH KOM6HMMpOB8H- 
hom acActrmh hm Hero xinoxbuoro MarHMTMoro ihmm Tynan - 
MOCTM H OAHOpOAHOrO BHCIUHCrO MarHHTHOrO DOJI*. XUwOAbHOe 
Doxe npHHBTo HCTOHetMoro TMna, a nanurrMoe no.ieraAaic.il* 
MM BpMHBTO BOCtMb pSS MCHblOHM HanpaxCHHOCTH AHIKMbHOro 
DOAB TyiMHMOCTH Btt KCHTpe H H8D p8BA eH HUM nepneHAHICyAflpHO 
MarHMTHOfl OCM TyMaHHOCTH. Mto we KacaeTCH ywa a, to oh 
onpeAeAaercH npH6AH«rre.iuiio no <|>opiiyAe (5), qro, ksk Ch- 
ao yxaaaHo, cn pa Be aahbo toabko npH tohchhom AHnoAe. 

Pacnpexe.ieHHe OTHOCHTeAbHoA iiaothocth ra3a no Bucry- 
ny BHMHCAsetcH corAacHO 4>opMy.ie, BHBexeHHOft h3(9) (cm. ( 6j): 


P. 


^|(r, ?). 


( 10 ) 


TAe 3 HeKOTOpUH K03<t>4>HllHeHT, 3aBHCHlUHft, B M8CTH0C1 H, OI 
aeAHMHHu uarHHVHoro momchtb AHnoAH h cpeAHeft nAOTHocm 
HOHOB (b H 8U1HX BHHHCAeHHBX npHHSTO 3 = 5), a Hepe3 7i a (r, r) 
0603 h a ne ho a6coA»THoe 3HaneHHe aeKTopa tj* a xaHHoA tomk?, 
rAe r it — H t -f H % . A6co.iK>THoe 3HaneHHe aeicropa t ( , onpe- 


273 — 5 
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r. a. rypsAjuiH 


ACJieHO rpa^wiecKHM croco6om aam p*Aa ronex, paciiOAOjxeH- 
KMX Ml piAiyC'MKTOpiX, HGXOJUlBtHX Id RQAIOCa N DO BC£M 
MinpiuieHMiM a HHTepMxe ot f = 0 ao f — ±90° h oCpaayx) 
mix xexuiy co6o» yr ox, pabhuA 15°. 3itiieuHM 4>yMxmiH 
h (r, f), ueodxoMMMue aak onpejuaeiuii kahhhnu atXTOpa 
Ti » toiici (r, ?), bsxtu m 3 pile. 3 h 4 pattoru (6J. 

PC3yA bT8TU BUlHCAeHHft R BHAC nOCTpOOHHUX B3O<t>0T0 B 
hi ueHTpaibHOM ccmchhu BUCTyna npHieAeHu Ha pxc. 4, rxe 
mt<t>pu O3H1H110T HHTeHCHlHOCTH B npOH3BOAbHblX eAHHHUflX. 
4>opMa TyMiHHoCTH yxisiHa nyHKTHpHOft AHHieft; «ac HHTepe- 
cyeT To.ibKo crpyxTypa Bucryna, nostony opaeoARTb noApoti* 

HOCTH (f)OpMbl II CTpOeHHH CBMOft TyMflHHOCTH HCT HeofixOAH- 
MOCTB, yKSHCeM ARIUb, MTO 





I 


npM a&hhoA crpyKType h 
tpopMe BUCTyna bo 3 monchu 
caxue paajtHHHue cjjopnbi 
h CTpyKTypu TyuaHHOCTB. 

Kan bhaho H3 npH- 
aeAeHHoro pucyHxa, npH 
KOM6HHHpOB*HHOM AeftCT- 
RHH AHROAbHOrO IIOA1 Ty- 
MaHHOCm H OAHOpOAHOrO 
IIOAfl raAaKTHKH b canon 
Ae.ie noryT o6pa30Batbca 
cnHpa.TbHue pyxasa Ha koh- 
uax narHHTHofl och 3a cneT 
nepepacnpeAe.ieHHH naccu 
ra3a noAipHUX Bucrynoe 
TynaHHOCTlI. 

IlonHMo ynonHHyToA 
Bume TynaHHocTH NGC 
4361, y xoTopofl HiAHine 
cnHpanbHux pyxaBOB He 
BuauBaeT comhchhh, uneer- 
ca paA TynaHHOcrefl, Ttxxe 
oOaaAaioiuHX cnupaAbHuna pyxaBanu. Cxua othocdtcb, b nep- 
Byio onepeAb, HasecTHaa 6HnoAHpHan TynaHHOCTb NGC 7026, 
A*a koto poli <t>oTo, noayqeHHoe c nonombio 200* TeAecxona, 


! 
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a uaofrm* npHBeACHu b xnare Ajwepa |7|. MaoipOTbi oocnpo- 
dxmaaru hbmD H3 f7| hi pac. 5 b HecxoAbxo coxpameHHon 
****** MneHHo— »*u ovftpocBAH noutjume Aia xoHTypa, co- 
oneTc.iyiotUHe 3na«iemi» IgJ, pasHony 0,1 n 0,3 cootbot- 
craeiifto, h oeTaiuuH, kbk onpeAejuuoutHA BneuiH»x) rpaHRuy 
TyXDDHOCTD, KOHTyp, COOTBCTCTBy K>U|B A 3 H*HeHH» IgJ, pBB- 
Hony 0,5. 

HaAHMHe cnapBAbHux pyxaaoB y btoA TynaHHocTH, pac- 
noAoxeHHUx CttnneTpHiHO c ee o6enx ctopoh , 6o.iee aen oqe- 
bbaho. Mto b ».oft TynaHHOcra b canon Ae^e MneeTca AiinoAb- 
H°e narHHTHoe noae, Heo6xoARnoe aab o6pa30B«HRa cnupaAb- 
hux pyxaBOB, moxcho yOeARTbca, o6paTHB BHHnaHRe Hi cae- 
AyxmiRo (Jriktu. Bo-nepaux, stb TynaHtiocrb 6HnoAapHaa. 

BO BTOpux, 0H8 CBAbHO CXIT8 B 
HA DpBBAeMHR SKBtTOpMUlbHOrO 
AHanexpa, b peayabTBTe aero 
ORB r npHHajia OORTR npano- 
yroxbRyio ipopny (bhba<h*rrho 
ryuAHHOcTR 1C 4406). IlyHimtp- 
HOft ARHHeft Ha PRC. 5 0603HB*f€HO 
HanpaaseHHe narHHTHofl och t«k, 
kbx bto cieAyrr oxcaxaTb, rc- 
XOAR R3 CTpyKTypU TynSHHOCTH, 
a qeproMKBHH — HanpaiuieHHe 
ruiocxocTH Bxsaiopa rajiaxTHKH, 
no KOTOpofl. xax noAaraioT, «a- 
npBBA6HU CHAOBUe AHNHB OCtRe- 
ro narHHTHoro noAH raiaxTHKH. 

Jlpyroft npHnep cnnpaAe- 
BHAHOft TynaHHOCTH MU HMeeM 
b cxynae n.iaHCTapHoA rynaH- 
HOCTH CD— 29 13998, r3<>(|x>tu 
KOTO pofl BOCnpOH3BeAeHU,OIlHTb* 

TSKM H3 KHHTH AAAlpa, H8 pHC. 

6. CaeAyeT oGpanrrb BHHnaHRe npexcAe ncero hb chabho 
cnaxKHyTyx), homth npanoyroAbHyx) (popny yroft TynaHHOcra, 
HBAHiomeft co6oft y6eAHTeAbHoe Aoxa3aTeAbCTBO cymecxRO- 
BaHHH narHHTHux noAefl b Heft. Mto we xacaeTCH cnHpaAbHux 



Phc. 5, Chj> 9 thuA cuhmok 
njiaHerapMofi TynaHHocTH NGC 
7026. liH+pu o 3 Ha<ia»T IgJ. 
nyHKTHpHa* «HHH>— ManiHT- 
Haa ocb TynaHHocTH, aep- 
tohkh — HanpaajcHHC aaocao- 
cth, napajaeabHoft raaaKTH- 
aecKony »KaaTOpy. 
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-ij** 


t: * fvWajuih 


■nttft, pBCMOAOXeBHUX m KOMgBX KAFttHTHOA OCM (nyHkTHp- 
mm mm), to Bi $opm, m»oi—ii>mw tuieutM. kak 6y,rro 
6o«ec &nuaco boaxoaht u ton, xoroptie npaaeAetiM na pnc. 5 


* HaCTOOfO Ciy«M p WW O l CXCMU. 

UpmoAtmo acwo nupaxenttyio CRBpa*eBMAHy» crpyrrypy 
NiieeT ittm mpaa oflOMmn ojutoA N3 HHTepecnux finno- 
Mpmix TyMANMOcreft: «- iriO-,5, 8 - W, tporo koto- 
poA RowemeMo » ctstw 9mei n Teuepex |6|. 

Boupxiiiwcb k TyMMNocm NGC 7000, yxe yitoturayTOtt 
mum, caeAyer noAnepKHyTb, wo ■ won c.ivnae mu Hxeen 
TMOKC aiNpAJieaXAHyiO TyittMHOCTb, OAROBpeMOIlHO .trvxoOo- 
xoxKyio. MOCKOCTb cftnpaaeA koto pop npHfviH3HTe.ibtio nep- 
neHAHKyyiapua imockoctm Kapnuiu. Mto xe KacaercR aeKTOpa 
mspXXCHNOCTH MtrHHTHOrO DOM raJMKTMKH, TO OH TRKXe 
HBXOAMTCR B B-IOCKOCTH, nepiieHJUKyAXpNOA KBpTMHC, HO, CyjW 

no CRMMeTpMHHO pacmxioxeH 



Phc. 6 . CMxy»THufi cnmmok njiHe- 


HUM TeMHiiM nrrMXM m aropoft 
ofoxowte, CAtrm Mucaomimofi 
(nopxAui30*) b ontomemiH iiar- 

HNTH0& OCM TyMBIHOCTM; nOC- 
Atjmnn cobhbabct c ahrhcA, 
npoxojumei Mepea neirrp Ty- 

MflHHOCTM H OOOHX BUCTyOOB. 
Tenepb HeocoAbico caob 
3eTo6pa3Hiix TyuaHHOcrax. 
TapffiiA tvmi'nhocth CD- 29* H996 B OTHOlDe »« , « STHX <Xh»eiCTOB 
nymcTHpHan jnhh*- nanumiaa ocb TaK * e 6fcwa P"**™ B |1, 2 ] 
TynaHHO(TH, aepTOWB— Ranpauc- rHApOAHHBMHHeCKBH TeopHH 06- 
**** na«»citocTM, napaaaeakMoA ra- paaOBaHHR nepeuuieK h CRH- 
aaKTMiecKOMy araaropy. paxbHUX BeTBeA, H8 OCHOBe TH- 

noTeau 06 HcreieHHH raaosoA 
MXTepHH H3 neHTpajibHux o&aacreA TyiiaHHOcm. Tenepb ot 
9Toro o6-b»CHeHHH, no* bhahmom y, aiexyeT OTKasaTbca, tbk kbk 
3eTo6pa3H8M 4>opMa HewoTopux TyMaHHOcreA, kbk ynuiHM hh- 
xe, no Bcefl BepoRTHocra, Taxxe uoxer 6am. od-bacneHa kbk 
peayxbTaT qacrHoro cnyian npoRajienna Manumiux noxeA 

BHytpH TVMaHHOCTH 


o nPHPQAE CIWPAVIEBMAHbiX TVMAHHOCTEH 


JXtrn ycTBk, wo uajaeTsptiaa ryiiWMOcTb mmcct aoboamio 
- * UM,e **"«*«*! pjsMepw, Tax, wo HaapaxeimocTb no**. 
«yAyiM Han6o4bUieA mb *e HapyxBux r p— Mmx fpaaaiep ab- 
1°** 1 no P -J,K# **•»**!» rywMwocTM 9R), dyxer aobmmio 
*’ m *** m * x ^ mCTtMbMO numb, 

HTO ohb -oxer Ouro cptamnaa so c*oeA Bernm* c Htnp.* 
xeMHocTbio MarHBTHoro Rom Tajurntm 

nponitMMmpyeM BoaHBKaaomyio npH Bros Kapron y no* 
A06mO TOKy. KBK *TO 6bblO CAMBHO RbHUe, KOTjU yoiOBMe 
rif H* aiiejio MecTo b OTHOCHTeJibHo doAenux or uenTpa Ty* 
M8HHOCTM o6archix. fyn STOTO OftpBTBMCn K pHC. 7, TAe cxe- 
MaronecKM ioo6paxeHii MarHMroue no.nocu Tyna HH ocTH NhS 
*i napa MaraNroux cm- 


aobmx ahhmA, pacnojio* 
a^MMUX CMMMeTpttBMO 
OtHOCMTeAbHO MBniMT* 
hoA ocn. Berrop Hanpx* 
xcmhocth uaruHTHoro 
nOAB r SAaKTKKH #f # RpH* 

HBT nepneHAHKyaapHUM 

MarHHTHOft OCH TyMXH- 
hocth. B TOHKax A„ A t( 
B* H B«, MaxoAnutMxcR 
Ha OAHHaKOBUX JIHHefl- 
HMX paCCTOBHHBX OT UeH- 
Tpa H OAHHaKOBUX yrxo- 
bux paccTOHHHRx ot Mar- 



HHTHoii och, HanpflxeHHOCTH MarHHTHoro no.in HeToneMHoro 
AHnO.'lH TyM&HHOCTH H f OAHHBKOBbl. OAH 8 KO BeKTOpHaR Cy MMB 
" r ) H » y* e HeOAHHaKOBa BO Bcex TOqKax. OHB 0 AHH 8 K 0 B 8 B 
TOHKax A, H A, c oahoA ctopohu (Ha,^ Ha,), h b TOiKax B. 
ii Bj c Apyroft (Hb, = Hb,). Ho Ha,>Hb,. CTeneHb 3 Toro He- 
paBeHCTBa xotr moxct MeHRTbCR npH nepeABnxeHHH BAOAb 
HanpaB.ie><Hit aa n bb, ho b cpeAHeu, aieayeT AyuaTb, oh a 
fiyaer coxpaneHa b npeAe.iax iieKoropoA bcahrmhu. 

B03HHKH0BeHHe HCpaBCHCTBfl H A| >H B , npHBOAHT K TOM)’, 
MTO B Hanpa&ieHHH bb, KaK sto cneAyeT hs 9), iiAOTHOCTb 
ra3a 6 vact Combine. Men h HanpaaieHHH aa. 3 to 3Hamu, mto 
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r. a. rirpaAAfiH 


tCMH ACftCTBMe AHBOAbHOrO Q04H npHBOAHT K 06pfl30BaHHK> 
OMCMapHOA TyMSUHOCTM, C MBKCMMyMOM MpKOCTM » HOIIjNIMeHHH 
ec MCMTOPHMMIOA lUIOCKOCTN H CttMMeTpMMHOA B OTHOUieHRH 
HBTMiniOA OCX, TO RpN MUtHMBH AOMOAHBTfM bBOrO yCBOBRR 

H|, yictMNHue MaKCMMyuu (kwibiue He 6yjiyr cNMMeTpui- 
tm ■ omomeHHH MarHHTHoA ocm: a 3tom cjiyw apKocn*. 
HBRpHnep, b HanpxMeHMH bb 6yagr HecwMbKo fiaibuie, Men r 
HB npBBAeHIM H8. A STO y*e ecrb 3eT06pa3M8R TVMBHHOCTb. 

Mu 3*ecb OMtCBAH KBieCTReHttyiO KBpTMHy HMeHHH TOAb- 
w> abb ucHTpajiuioro com aim TyataHHocTH. B AeAcTRHieAh- 
BOCTM, ABB nOCTpoeHHB H30<t>OTOB peflAbHOA TVMaHHOCTH. npo- 
3 pa mho A ajib coticTBeHiioro B3JiyieHHB, caeAyeT peuiHTb npo- 
cTfMHCTBeHHyio aaAOMy. 3rn 3ajia<ia TpyAwee h bottom y mu 
nom OTpBHHMHBBekfCB TO.IHKO MTO CAeARHHUM 8M8AB30M , OC- 
T8B4BH ee peiueHHe aab am MieAiuero. 

T8KHM 06p830M, OCHOBH88 CTpyKtypa M (pOpMS OoJtbUIHH- 
ctb 8 iwaaeTapHux TywaHHOCTefi xotb h o6yc.ioaaeHU AeAcraneM 
t.oi5cTBeHHoro HeTO'ieHHoro Auno^bHoro no.ia, OTACAbHue Ae- 
Ta * 1M •«* MeMeHTU hx cTpyKtypu MoryT Aarrb o6b38hu cbohm 
cymecTBoaaHHeM hah npoHcxoacAeHHeM komOh HM pOBaHHHM Aefi- 
CTBHBM MarHHTHOrO IIOAR PaASKTHKH H AHHO.fbHOrO nO.UI CaMHX 
TyMtHHOcreA Hco6xoahmum ycAORHeM hoao 6 hoio kom 6 hhii|m>- 
itaHHoro AeAcTRHH MBAae-rca: H r ~H„, t. e. oahh 8 koruA no 
HeaHMHHe nopHAOK HanpaaceHHocTH o6ohx thiior naieft a ahh- 
HOA TOHKe TVMaHHOCTH. FlpH BMHOAHeilHK STOrO yC.lOBHH B Ha- 
pyatHux o6.iacTHx Ty mshhccth MoryT otipaaoRaibCR cnwpaAe- 
BHAHUe TVMaHHOCTH; KOTA* OHO BUIiOAHReTCM H ee HHVTpeil* 
hhx o6AactHx, Moryx o6pa30BaTbcn 3PTo6pa3Hue TywaHHOCTH. 

B 3a k/] Km* h H e caeAyex otmcthts hto HeKOTbpoe otho- 
meHHe k 3aTpoH)TUM Bume BonpocaM Moryi HMexb SKcnepHMeH- 
TaAbHue paSorbi BocTHKa fllj, RocnpoH3ROARiiiHe acrpo<j>H3H 
MecKHe npoueccu h ;ia6opaTopHux ycAOBHHx B i hscthocth, np« 
uponyckaHHH crycxna iiomth iioahoctkk) HOHH30BaHHoro ra3a 
(AA83MOHA) HO MarHHTHOMV IICAIO (B HRkyy Me) OH CMOr H8- 
foiuAaTb upouecc HCKaaceHMN <popMH ii.ia3Mon.ia h, b Maer- 
hocth, o6pa30Hamie b pe3yabT8ie stoto cnHpa.ibHux pv k&ror 
c obeHx CTopoii n.ia3MOHAa. 

MHBapfc. 1958 


O nPHPOAE enHPAJWMWUX 
V K. 


TyMAHHOCTEH 
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uwftl mafftwttw. 
UttMHmtt'MNLMU, 


nmm mum* 


t € + n + n e 4 


mk+m+mA 


\k n n/+n ip tm Jp, 

fmJf k IfmJ UmkmAi “ 

H¥ *-,**--+"* vmgmf, k 

w . mmkq kkfHfmf+mPfmk, XdmA kmdmmkt, U 
tmfimVk t* Hr - H*, rngm^k^k, 

m (H # ) k 


Jm ^m m^wA f mgmf, mt.fi fmAg rntfrn 

ihmmtf (Hr) fk-g t +UA %~fi, ^f, kpg 

~n T-K-V «*fA ffimJ~im.fi 1*A mfmmgfA JmmkfmJ, 

♦*V*t k% ffimfmim^tmMtkp, ft+ k/tft mfr 

mktf mAf JfamJ mimfifmk I kpgf/k JmmkpmJ, Ifmfmf k% mtum- 
t-A-t f kf/mik Jhmttmim.fifMkp. 

PUpm, t ~l* ^m t fikkpg JmtmpmipUk 

Jffmt/mimfifmMtkpmuf pUI ffkm'H !***&• 
pmgkmuf M fpkkgfg kp^mtmtfm^mi mt" mfi mfpmffAkpf. 
-pmki iptA fmfmfi ^pt/mimfi/mk pmgmpkm^ mpfkpp 

mJkkmfmppk t* 
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F. A. ClftKSM 


WHKUHfl PACnPEAE/lEHHJl TECHfaiX ABOttHUX 
3BE3A no CyMME OTHOCHTEflbHbIX 
PAAHyCOB KOMnOHEHT 


i. RBEHEHHE 


OtiHapyxemte aboAhux 3»e3 A oGhhho npoitcxoAHT Tpe%m 
nyTMMH: Miaya.ibHo, cnetrrpooconHMecKH h <Jx>TOMeTpHqecicH. 

Bioya^bMo o6HapyKHBa»Tcsi cpaBHHTe.ibHO uiMpOKHe na- 
pu. CneKTpocKonaqecKHM nyTeu .ierKo o6HapyxaaauTca Tec- 
Hue napu, cocToamne H3 3ee3A, y kotopux opOHTajibHaa cko- 

POCTb BejHKa. npH 9TOM Be pOHTHOCTb OTKptiTHfl 60,1 bl lie M 1H 
Tex aaesA, y kotopux lUiocicocTb opfiHTu cocraiuaeT Ma.au ii 
yrcw c xynoM 3peHH«. y*iHTUtafl s»to, uomcho yTBepxAaTb, mo 
wcjio nap (c paccToaHHHMH ueHbiue 10 a. e.) ropaaAo 6 o.ih- . 
me, qeM Moxer 6bm» otiHapyxeHo cneKTpaxbHHu nyTeM. 

OoTOMeTpHqecKHM cnoco6oM ofiHapyacHaaiOTca TecHuc 
ABOAtiUe 3BC3AU, y KOTOPUX IUIOCKOCTH Op6HT COCTiBAHlDT 
oqeHb uavi biii yroji c- .lyiOM apeHHa. <I>OTOMeTpH«iecKHM cno- 
co 6 om iierico odHapyxHBanrcH Te 3Be3ju, y Koropux i (yro.i 
nexAy AyqoM 3peHH» h Hopuajibio k iuockocth opOirru) Comb- 
ine, op6HTaxbHuA nepHOA otfpameHHH MeHbine, pa3Mepu kom- 
noHeHT Goiibiue h y KOTopux noBepxHOCTHue HpKOCTH komho- 
HeHT cHAbHo OTAHMaioTca Apyr ot Apyra. 

TaKHM o6pa30M, mu bhahm, hto Ha <ihcao oOiiapyxeHHux 
h BHecenHux b xamiorH aboAhux, HMeiomHx ABHHue ocofieH- 
HOCTH, fiOAbtUOe BJIHHHHe MOXeT O KB 38Tb H36HpaTe.lbHOCTl> 
HaAniOAeHHA. rioaroMy npH o6pa6oTKe MaTepntua Ha6;iioAeHHft 
CO CTaTHCTHieCKHMH UeABMH H8AO yHHTU B8Tb H36H paTCil bHOCT l» 
Ha6ji»AeHHA. B upothbhom cayqae <racTO mo* ho hphAth k He- 
npaBHJibHUM 3aKA»qeHHiM. 


I 


ssasssag g siss !! 
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PKCAtMM M 

1MUV cnrracnmectm Rsyneiiw Ayn- 


H 


j|| 

v ' " - 

* t. jt . * ~ 

A» feeiMx m**u* wcxa vm to*Km pKU9WJ*nm 
** map*** ■ mm* m* hcho, moxmo as sskomo- 
uepMOcra, otmocmjuimc* x mapOKMu napau, pacnporrpaMMTk hi 
T tanx AKXteMe mi net. 4 to 5 u otscthtw m wot aonpoc, 
***** Hjrwi aemmw ■ miiiaun msA, x i c ai oiiiBc rs kcwm jhoi « 
M tfX : ^ 9U m *°*r**K npSMIM J|M line O MtttOTOpMX XS- 
" •nu nesA HenocpeACtMimo ms Ka6*K>AeNMA 




> IMHRUia natyxittk smomw pacnpeAe* 

leKWM TSCMMX AMAmMX IRU MS AiH- 
Mitx «M caerrpMMHiMM amoAmumm h ^on»eT- 

pMieCKMMM ABOAhUMM, MCfHMbSyi 3MSHH6 BepOHTHOCTCA OTKpH- 
™* ■ CT# T ,,c THICy MeXMMMM, SMBBCStKMX OT 9THX MeneNTOM, 

T. e. Mcnoxuys Kocsemme xemine. 

Hxxe lenncfl them noiumca • othoihchhm <km>Me- 
rpfwecxMx aboHmux. 

» 1. O KOPPE/1XUMH MEJKAy AMflJlMTyAOft 3BE3AHO& 

B ^^ M T^u. ^ ^ ^ yMTMWOCTbi ° °» u * Bro 3ATMEHHA 
H CyMMOH OTffOCWTEJIbHMX PAAMVCOB KOMflOHEHT 

AonycTMM, hto MMeeTca 3 ameHHa» nepeMemura c onpe- 
jeneHHWMH MeMeHTSMM. EaiM OCTSMHTb see ^eueHTu 9 TOA 
SBeSXU MOCTOHHHUMM, 8 NSKAOMHOCTb Op 6 MTU MCHRTb, TO 6 y- 
xyT MSMimci amuiHryAS 3ieaiH0i aejutnuiu m npoAOJixi- 

TeXbMOCTb StnceHMil, TSK KAK OHM 06 e 38 US CUT OT HSKJIOHHOCTM 

ojXtam. Tsksm odpesoai, jimxm cymecrsosaTb ssmcwmoct 
neac xy ai iBxirryxoi m RpoxoaxcMrejibNOCTMO sameifMa saraeii- 
Hoft ntpeneNHoft. B cAyiae *e, jcorxa Hueerc* mnoto nap co 


fVTtKUlM PACnPEAEJIEHHX TECH MX ABORHHX 3BE3A 75 



m Ta ate cpeAHHH npOAOA ac area bHocn* aameHHH D, rxe D bw- 
paaceHo nepHOAOM. rpa$mc 1, cocraBAeHHuA no ashhum ksts- 
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Bct “°* next A - const (npH }' - const, k ~ , rjie 

n » H •* pwyCM KOMOOlltettT, §y OTHOtueHDe KOBepXNOCTHUX 
HpKocreft koii ooncnt), cooraereracHHo «- const, rjie 

TOMe !lS!f C,c# * J* 3 * n P M coexMHeHHH KOunoHeirr (opfiMTu npH- 
Kp]rlSW|), ' 

«-onpM*«eTC» «3 4>opuyju (7). Hs 4»puy^u (7)* 
* « const c.wjiytr, nro 


cost 
" p 

f Ae I KaiMOMHOCTb Op 6 MTfal. P 

Mexuy M>iUKMae«TaMH 


const. 


8* + i 


O') 

h a — paccTOAHHe 


OtoomM WAHO, nro OAHony h Tony we A cooroeTtnyioT 
p, aasMcatmie ot i. 

H3 [4| Hneen: 

v « p*— -c os*! 

y sln*l * 

rxe y sin*D 
H3 (l'» h (1) nojiyiHM: 


:' 1 ‘ 


y = c ctgi (2) 

4>OpiiyAa (2; noKaatiBaex. 4to OAHony h rouy we A cooraeT- 
crayioT pa 3 nue y, CAeAouareabHO, h pa 3 Hue D, 3 aaHcauuie ot t. 

Tenepb nowen noKaaarb, «m> cpeAHee y 3 *.hcht, a cpex- 
»»ee A He aaaHCKT ot p. 

B canon Aeae, a HHTepaaae | > I > arccosp cpeAHee 
y onpeAe.iaetCH «3 (popnvAu: 


J A n p, rM a p—cynna 
| mjm** p a cc TO miia naauy 

To ■«««, nto MMUfrA s WWCTcTwm . junto 

D * P "• “oOopor, nunny O « p MBWrr 
«uo6oe A, o<h*cnaeTca rtoptnncttcn. 


♦PHKUHH P ACT1PE AEJ1BHH • TEOWX ABOfWUX 3BE3A 


A 


M* 

im 

1*4J 

jm 

tstf 

j t.m 

H 

gj 

m 

D 

a 

■ 

9,16 

36 

«.» 

70 

®,i» 

er 

6.19 

at 

•*«4 

90 

•sit 

K> 

M-1 

a 13 

3 

0.13 

250 


Jstnf 3 T cp 


OTtcyaa bmaho, *ito y 3aBMCtrr ot p. 

OneMAHO, «rro A npn nocToaHHon f ssrmcht toamco ot 


■ m 

*i 


CpeAHee « onpeAeaaeTca as cooTHOuieHHti: 


J * sin I c 


(3) 


f slnldl 

HhwhkA npeaevt airrerpMOB onpeAenaeTca H 3 (popny iu 
< 1 ). *»p*» D- 0 . 

CieAoaaTeAbHO iKviyMHH: 

. I, — arc cor p 
a onpeAeAaeTCH H 3 {popnyjiu ( 4 ) ( 5 ): 


1 f ®? . A • 1 

(4) 

af =* aj -f A* — 2a t A cos«p,. 


a} -» a* + A* - 2a* A cos®„ 

(5) 


a A — npoeKKHfl paccToaHHa newxy KonnoHeHTanH Ha He6ecHoR 
c<t>epe. 

npH COeAMHCHHH KOHIlOHeHT A — a cost. 

H3 (4 ) h ( 5) noayHHM: 
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78 P A CAAKflH 


♦VHKUHfl PACn PE AE JI EH HH TECH&lX ABOTIHblX 3BE3A 


BKpatue ary aamcHMOCTb * ot k h i o 6 o 3 hshhm toic: 


H3 (3 ) h ( 7) naiynnu: 




7 

.f 


slnt di 


(7) 


odosHamw: 


Toraa noAyqHii: 


|F(k, x) pdx 

a » -fF(k,xjdx. 

j'pdx * 


( 8 ) 


Kax BHAHO U3 (8), S He 38BHCHT OT p. 

Tskhm oftpaaoM, BUHCHSieTca, mo A tie 3 bbhch r or p, b 
to BpeiiH xax y 3 bbhcht ot p. 


$ 2. 4»yHKUMJI PACflPEilEJlEHHH OBHAPyjKEHHHX 3ATMEHHUX 
flEPEMEHHUX no y 

A*» owpeae-wmi* »ro# ^ymauiH cocraB.ieHbi ra6i. 2 h 
rpa<t>HK 2. Ha rpa<|>HK 2 HaHecenu ace odHapyxeHHue 38T- 
MeHHbie nepeiieHHue. y koto pH x H3aecTHu D (npoAOAXHTenb- 


H °CTb o6tuero 3ameHH>i). Ha jthx abhhhx $yHKiisio N(y) 
moikho npeACTSBHTb HitTepnoAfuutOHHoft (fKjpwy.ioft: 




N (y) * 643 y e W 

(9a) 

hah HHTepnoAHtiHOHHofl 4>opiiy.To0 


M-owr 


N (y) - 2257 y 1 *' e u *' , 

(96) 


KOTopue aahu Ha rpa^micax 3 a 4 cooiaeTCTBCHHO. 

Ta6juma 2 

pacnpcaej»enH« o6«apy*enHux aaTMemiux nepeMemiwx no y 


y 0.031 


ljo. 0940 . 


N(y)| 8 ! 27] 

y 0.6620.707^. 


1560. 21 8|0.279] 0.337 0.397j 0.454j 0.510 0.56l| 0.611 


52 | 96 | 188 

143 

167 

135 ] 93 

87 1 27 

10.750 0.790 0.826 

0.861 

0.891 

0.999 

| 

4 ! 9 | 1 

4 

2 

■ l 

i 1 


« 3. 4>yHKUH« PACnPEAEAEHH* TECHNX ABO&HHX no 
Cy.VIME OTHOCHTEJlbHblX PAHMyCOB 

0603H8MHM 3Ty (ftyHKHHIO MepC3 f(p), 4>H3HMeCKyiO eepo- 
aTHOCTb oTKpUTHH 3aTMCHHofl- nepeMeHHofl qeps3 w, a .reotie- 
TpHHecKyio BepoHTHOCTb OTKpwTHH* qepe3 w, = p [6f.* 

Tor.ia quc.io 3aTueHHux nepeMemiux. HMeiotuHX p b hh- 
Tepia.ie p, p -4- dp. onpeAeAHTca qepe3 

f(p)pdp. 

Tenepb ec.iH npHHHib, hto cpe,iHee mhc.io nadAioAeHHft, 
npoH3BeACHHux .vm ofoiapyweHHH 38TMeHHux nepetieHHux aah 
B cex yqacTKOB ne6a, itcctoshho, to q.:c.io o6HapyxceHHbix 
3aTMeHHbix nepeMeHHUx Bupa3Hrca qepe3 

f (p) p wdp, 

a H3 HHX MHC.IO TeX 3BC3A, V KOTOpbiX i HaXOAHTCfl B HHTep- 
B8Ae I, 1 4- dl, fiVACT 



1 





Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 



+YHKM* PAOIPEWIBHH* TECHUX ABOVIHUX 3M3A 8} 

c f <p) p wttBldl dp (10) 

Ha (1) UteM 1 = 1 (p P y), TOTAI M3 (10) MMywM: 

c Hp)f*w*W(p» y) d! (p, y)dp. (IT) 

Ha(l) a (H') m AMO, m hmcio aeex o6upyveMMx sar- 

**«»« BepeMemuix t KMetoamx y s uwnpmxt (y, y + dy), 
«yj*T 


N(y)dy * c Jl (p) pwalaidtdp. 


r« npejiexu mrrerpajia onpeAejiMH coraacHO $opny/ie (1): 
npn l = 0, p = 1, np« 1 « 90®, p = y. 

Ha (4) npMdJiHairreAUfO naiysacTca 

w«on/i oni ...(O^A) 8 f , v /ia\ 


w«2D(l -2D) (12) 

rae DpMMMiiacM p = 1 (nepHOA), af t (m)onpeAejieRHa* tpyHKUMa 
or aaeuaoft bcah'imhw. 

Mm BMAeVIH, MTO M#T KOppeAMUMM MCMCAy A h p, a raxxe 
tteacAy Any, cJieAO>AT&aMfO, momcho A npHMMTb nocroKHMUM 
m aauecTH ero ms-boa nrrerpaAa. 

Ha (12; noAyiBii: 

( 2 \ 

1 — arc slny j. (13) 

CorjiacHO (popuy^e 

£ di 
dy’dp 

dldp " ^ dydP (14) 

HMeeM di — J^dy, tsk ksk *■ 0. (15) 

H3 (1) hsxoamm: 
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mm* 


% 




•; p 

0J0-0.10 

o.ii-ojo 

0.71-0.* 

t %.*■ -i . 

0.M— 0.40 

0.41—0.00 

*(P> | 

1 : 

8. 

» ,j 

K » 

1 . J 

1 * 

P 

0.51-0.«0 

0.01-0.70 

0.71—0.18 

o.oi-o.oo 

0.91-1.0 

*lo> 


• ' 

••• or - 

* - J It . 

‘4 /. 


Paccyauaa tokhm *e odpasou, kikim p«ccyixu» npa 
bumm ^0puy4ii (W), mwiyaaM ypaaaeiuie (85), oncyj* 4cr- 
,ko oupc^OAterai (^yHKuua pacnpeAtAewna tcchmx juoAhux 
Wf 




N(p)dp *c( slnldi f (p) pwdy . 

81 , 


(25) 


dy dl 

oncyjia, noAb3yacb (1), noAyqHM 


dl dl 

Jp 


dpdy. 




I^P 


’ 5p K Of (y* — 1 ) slnl coil 

dl 

H3 (1), (25) h (26) noxyqjiM: 

N (p) = c f 


l f arcsin y I 1 — -- arcslny H dy 

c f (p) p* fl L I U 

J VT^ryp^p- 


(26) 


(27) 


y iMTUBaa, ito r48BH0e 3HaqeHHe noAHHTerpiAbHOfl bc.ih- 
«mhm noxyqaeTca npa y =* p, nojryqHM: 


•VHKW* PACftPUEWm nCMa ABOfUfUX sbesa 

•re»mi>( 1 — ■— »r«hipj » 

Vv -7 l l 7T*r 


N(P)-cl(p)^ 
OTityju 




«w-c 

p*arcalnpf l-'&orpotap j 


(») 


noaksyncw «popMy4oft (28) l id f ywa BB i l(p> 

noayqacn j*6a. 9 u rpadmic 8. 



TsdAtut* 9 


P, 

-0.07, | 

O’. 16 

0.25 

0.38 

0.45 

0.55 | 0.65 

0.75 

0.S5 

0.95 

cf(p) | 

7.46 

1 

| 8 00 

6.72 

3.20 

2.54 

1.16 0.84 

0.40 

0.12 

0.01 


Kaa bhaho, rpa()>HKH 5, 6, 8, nanyqeHHbie A4« 4>yHK!tfiH 
f(p), a odiueu noxowH Apyr Ha Apyra h noKt 3 WBa»oT, qro 
(pyHKUHH f (p) b HeKOTopow HHTepBa.ie O^ps^pj paBHa Hyjiio, 
a HHTepaaAe p,«Sp < p** x aospacraiomaa, a a HHTepaajie Pmu^ 
1 — ydupaiomaa. lipHqex p, h p„, x Ha pa 3 Hbix rpa()>HKax 
HMeior paaHue jHaqeHHH. 3 th pa3AHHHa xeacAy nepBMMH AayxiL 




*1 '■ 
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<* 




WKHumx * jr«« Guam m*th pMutc, 



^yMuuuof(p) mi tic- 


Kp)~0 




b>«** 

(p<0.«) 




BospscTiKMUi lacrfc wot $ymMa» rm •» + it 
T9JUMO HCiMne, icm a, nptACWBJweT co6o* mkon 3nwa, no- 
Topul BU^ixarrci ^opvyao*: 

dN =e-^p ■ 

a yHaamai *»actb snrot t^ymcum nponuopnvr aaxoHy ann- 
ul a roaopirr o tom, hto $yimuui pacnpcAeaiMM o^ieHb tcc- 
HHX Ai dllMl DO paCCTOlWMM MCXAy ICOMDOMtHTiMH BUpa- 

xaerci sbkomom, pe3 KO otai«uhoikiimc« or aatcona 3na*<a. 06 
atoll 4>yMKMN peib 6y act hath b oitayiomaft pas. 


olcepuTopNi AH ApuCCP 


•bk\ SPVUUf Mt ' VM ' t - MSUhn . MMMMh , CM U«U 

Mnuvnw tuvwtwv cwwwvat, u»*Kn> 

■ ft if ^ n ^ K i I 

~*~i k rh t-r-r VA 4 -'*- , fr*Hr' 4 -A-i* 4 - 
rt>9 *e m% 8 kt kdk%mAk i4’ 4 *rrA»A t/ 4 *' 44 -*- 

bhpfi mmmg+mA kb jf, l-ff •pflkmim+m.pp wMkff mpf>~ 

bmi/, m/f mmm fkpp krnnfmp t+ kb pmipdmb ^mAlfgp mibkp 

pmm ^^mbkbmbkp/k Sfifk hfm* U.mm^mp^Pp^bbkpf,, gmm $•*- 
m,m bkbmbkpf, JkkmtPpmbbkpt' mmppkpm.pfmbbkp^ k 


lyHKUHA PAOIPEAEAEHHJI TECHUX ABOftHWX 3BE3A 

— £*■ w y *-* . 'r'~' 

£*•?* g* 1» *-H #- . . 


*~**' m% +~M**~*, pmm bpmbg ^f^mbkbMpf. Impmpkp— 

FTX * 1 — VA,A <-r~r*r~fir*t • Kr- 

"rT 'rr ^mmm^mfHrnPfmbgi 

... 7 •« f«%H p-A ^#r -H*#- 

X^ rr' ‘£ 7 ** *' P*> *r*H* -r**^ *- 

* v "’ 4 ' ‘ p = 1 

"*•» *<•“*» “rt-f-f*-' t 

. mr *** e ' M 4 Hr*rt •'—p #»*if t « r u f 

♦H***# »»*»t 4 pA pm t pjm% f~HaA*- 4 > p-«* f/^uuu^ 
a,^ U M ^ mpm .p tmi y i ,kpf,, Im+mmmur tk*Mh mpWjlln 
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Lebedinsky A.X. 

OR TB RSAS0R8 Of VARIOUS ABUKDARCX8 
OP HHSOOXRX IN PLAHET8 

O.J.smiOT , » cosaogonical theory created general 
premises for explaining various abundances of different 
elements In the planets* This explanation was given in L*X* 
OURRVICH’s and my article, published in 1950(1). 

8hortly the explanation was following. In proto- 
pl ■ notary cloud with great abundance of hydrogene and 
hellma the substances with low temperature of condensation 
have transformed into dust. The dust component was concent** 
rated in the equatorial plane creating the most flattened 
ont subsystem in the protoplanetary cloud, in other mvrds, 
creating around the 8un a ring like that of Saturn, inner 
parts of the ring heated by the solar radiation might coiw • 
slst of the particles of refractory substances, such as 
*•*•*•» different oxides, etc. In the outer parte the icee 
of different volatile substances condensed on the particles, 
making thiir masses many times greater. 

That is why the planets near the Sun have 11 

masses and consist mostly of stones and metals, but the 
planets of Jupiter group are of great masses and consist 
of light substances. 

Our theory explaining the most suffictent nature of 
the first glance to the conclusion that the 
density of the planetary substances must increase with the 
greater distances from the Sun. In fact the substance of 
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Uranus and Nej tone e^e 

Jupiter and 

this pecul lar, iy. 


;f atnaTlsr t'fcnt v" the 

thi 3 report w* ahar 1 t7 *' plains 


The peripheral parte of the greatly oblate tost sub- 
system are not heated by the Sun radiati /o* Only the stars* 


radiation lD~ 2 erg/ car 2 sec heats theee parte of the lust 
subsystem* This radiation ca n heat the duet only up to 3°** 

The most intensive source of energy is the friction of 


lm»gr£ protolpanetary bodies when they go through the Ax at 


subsystem* 

These large bodies create not greatly flattened out 
subsystem. The distant gravitational interaction between 
these bodies is equivalent to elastic collisions* The thicks 
ness of oblate subsystem of elastically colliding bodies 
increase if this process is net limited by the fi** . t.ion* 

Vhen the friction is not sufficient the «e een.tr Wtets and 
the coaimis of the inclinations of orbites reach after some 
time sons stationary value not of great difference from 0,6* 

Let us define tenms as follows; m - mass, V - velocity, 
r - radius of the bodies, H - the thickness of the subsystem, 
and s - the surface density or. mass per column of the unitary 
cross section perpendicular to the equatorial plane* 

The terns referring tc the dust subsystem will be 
defined ae index "1* and to the large bodies subsystem as 
index *2*. 

In co lumn of the unitary cross section. lgrge bodies 
gives small bodies snd dust the following energy per second: 
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C 


- .30 


vls.S'- 

Yv\ H <L 




rao V : 4 ? 


- 0 \ 


T, '£' c * 1? fc ON*? ^ i *vIaT C f* *. ^ 4. ^ t 

in collisions with amll "bcdiee# 

In the case of gravit-st] .nal Interact! on; 



& L. 



\± +8e»(i,™ 



( 2 ) 


here a is gravitational constant. In the case of direct 
collisions r. * r 2 . Produced energy e is very roughly 
determined by formula (1), -because we do not know what 
portion of solid prctoplanetary substance was dispersed. 

In order to define 8, a complicated theory mu«t t*e needed. 

The large bodies are broken by direct collisions and their 
splinters add to the dust and small bodies subsystems. On the 
other hand the substance of these subsystems is drown by 
large bodies. That is why 8, is defined by the complicated 


dynamic balance. 

According to the formula (1) e is in the limits of 
0,1 ♦ 100 erg/cm 2 sec for different distances from the Sun. 

It is sufficient to heat the particles above 5'k but not mote 


than 30°K. 


Substance 

1 h 2 
\ " 

CH 4 

OH j 

HC1 | H^S NH 3 

. 

Evapourat ion 
energy in ev j 

\ 

0,81 

0,11 

i 

0 C 17 

i 

47 

020 ' 0,22 032 

65 74 | 93 

Temperature 
of e Yap curat i< 

>n 6 

1 

1 
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Teble 1 for the mart volatile rfubaia*i:*« hy :* ' : gen* 

gives the temperatures under which saturated x - has for 
hydrogene the density 10^ molecular? per .a* ar*i f -r ;thei 

substances 10^° cm” 3 . Practically these may he the te ? ap eratures 
of evapouration of these suhetancea in the protoplanetary 

cloud* 

This table shows that all the substances except hydro- 
gens may he eondeneed* That is why the piftmets get the 
molecular hydro gene only by accretion of the gas subsystem. 

The difference of the gas from the aolid particles is that It 
can he transported filling the vacuum created by accretion 
or falling on to the Sun surfaee* 

These conditions are favourable for the Jupiter erA 
Saturn to get the gas from the zones of other planets* 

Under the same other conditions the accretion is 
proportional to R- 7 /2, where R la the distance of the planet 
from the Sun* 

Besides the sufficient dependence of arretion on 
the plaaatary mass the following important fact mast he taken 
into consideration* 

During all the time of formation the planet moved inside 
©f the dust subsystem where the gas temperature was very low 
and the gas density wts respectively high* 

Without taking into consideration this condition we 
take for Jhpiter the time scale of accretion of order 10® 
years and for Heptane — 100 times greater* The correct cal- 
culation must give probably the time scale one order laaa* ^ 

The absence of considerable quantities of hydrogens 

In tti* n1«Mta A# tha tanfti a no rn ■— « k* **m**4 1m* 1 i 
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reasone. 

One of them i.» tha*, the high ten jpereture 'f ths. gas ne- ar 
the Sun might maXe the hydrogens accretion impossible* 
Then as a result cf the snail masses of planets the 
accretion iaigbt he compensated by dissipation. May he 
also that the hydrogens had disappered by the toe when 
the masses of the planets in the 3arth group hecame 
sufficient for the accretion. 

Xffeet of density dicreasing with distance fr m the 
central body is observed not only for the planets of solar 
Bystcn hut also for Jupiter satellites. In this 

case sufficiently high temp era tut of the Jupiter's 
eurface during all time of satellite formation* as it 
was suggested hy W.A. is h AT * head to Quantitive contradiction. 
Most natural explanation cf thl* phenomenon may he the 
hypothesis that in the region near Jupiter solid particles 
were wanned by collisions and all volatile substances 
became gases. 

The escape velocity from thLs region was so great 
that all products of the evapouration could not leave 
Jupiter and fell on its surface. The escape velocity of the 
formed Jupiter datellStca was so small that gas substances 
did not become the contents of satellites and that was 
the reason of tbilr high density. 

1 .JI.&.FypeBHw h itjft JletfeyjiHCKHti.KsBecTEfl AKeyteiniH HayK CCCP, 
cepHH $M3mecKaii,14 ,c*p. , 7$5-99,1950. 
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v A. I. LEBEDINSKY 

SlirCHftCNOUS ivUrlORA REGISTRATION BY ALL SKY 

camera c-18o° and patrol ctrcgraph c-i8o°- s. 

The most port of Soviet nurorc instrumental stations was 
set up by the beginning of the I GY, The stations were provided 
with new specially produoed equipment including 40 identical 
ell-sky cameras 0-180° and 10 patrol spectographs C-180 -S 

Ten years agr* I came to the idea of using spherical 
mirrors for obtaining all sky photography and speotegrophy of 
every meridian. ’7e conducted first experiments in Murmansk in 
March, 194-9, independently from the similar work of the Amerionn 
soietist8. The principle of all-sky camern was first used 
by prof ,Cartlein in 194 ?. But his article published in National 
Geographic 'aga^ine "ns unknown to many scietists article 

The all-sky ccmero become widely known under the name Henyy 
-Gie-Jishteln oanera after publishing the article inl95C»the 
authors of whioh might not know like me about prof .Gartlein's 
work. 

During the r-inter of 1949-1950 all sky photogrnphy was 
carried out at two stations near Murmansk and spectogrnphy of 
the meridian at one of them. The spectograms obtained duping 
the first experiments in March, 1949 wars published by S.S. 
Jurovlev end the later ones were partially investigated and 
published by S. I* Isaev, 

Modern all sky. oameras C-180° and patrol spectoernphe 
C-lCO°-S differe from their prototypes of 1949 by considerable 
improvements. It concerns especially patrol spectographs. In 
1949 they were slitlese. The modern two-mirror system made it 
possible to create a normal 180® slit spectograph, which 
obtain* the spectrum of individual aurora rays like a slitless 
spectograph with short exposure (1-2 minutes for the four 
brightest lines). 

These C-180° camera gives n 20 ram diamdter anestl^iatic 
image on a 55 mm film. They have effective focal ratio 1/1,5 
and equivalent fooal length 7,85 cm* 
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The camera operator in a distant room sets In operation 
^.a^ten minute programme which lsrepeated automatically. Within 
this ten minute programme various exposures and intervale bet- 
ween them are possible. coordinate grid and a watch are 
photographed on each photo at the start of the exposition. The 
correction of the watch, relative to a chronometer is made 
automatically every full hour of O.m.T. or more frequently. ’ 
ovary night the date .is photographed. On each 60 ra piece of 
film the Standard scale of bri 3 htness la photographed by the 
laboratory sensitom.ter. The- film mechanism arc thermoetated 
for the operation at low temperatures 

Tr~nty Soviet atntionc in rddition to nil e^v c r-r-e rm 
equipped ’-lth rutomt tic zenith e.-jaer's vith object! 3 "jnnit r 

ll < f0 ^ 1 VI. 5. feed 1 noth ».5 rm) for phtnrr , 

the regions of Jhe mrgnotlo zenith. 

Tho patrol spectographs are designed for the visible part 
of spectrum end have a dispersion of 240 A/mm. They are a modi- 
fication of cameras C-180® but they have two differences: 

.first, before the objective "Jupiter 3" there* is a diffraction 
Sretin* with 600 lines p c r mm and the angle of incidence 67°, 
second, in the focal plane of. p. concave mirror there is a 
slit with of changable width cutting the needed vertical from 
the all sky image. The station which has a patrol spectogragh 
has a senith camera and an all sky camera. 

All this equipment was designed at one of the plants by 
the group of engineers headed by V. I.Shtannikov. 

I shall not go into details of mechanical properties of 
this equipment because they are fully described in a special 
book, but I want to dwell on the optical principles because 

it seems to me that the aberrat.ionlees system was first used in 
our all skp cameras. 

In figure 1 the're are two versions of an anastigmatic all 
sky camera. 

In figure Is a pencil of parallel rays reflected first by 
th« convax mirror and then by the concave mirror S ? forms 
tha rssl image 1 and fills the objective Oj-Ol consisting of 
two partsi the collimator objective Oj end the usual Mueller 3* 
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high ap-rtu^t objective- 02* Th: r H sty image P is at the prin- 
ciple f ocu8 of objective 0^ and the film is at the principle 
locus of 0~. 

c 

On fi -Ur.. 1 th. focal surface of the imaginary image for 
3arital and meridianal pencils of rays ie shown by dotted lines. 
The distance between them is so groat that when taking direct 
photos of this image (as it is made in usual cameras), the stars' 
images near the horizon are not points. If the all 3ky image is 
d ■ 20 mm th^ stars* lme.gs, will r^ach 0. 2-0.3 mm but if 
d • 8mm the stars' image will be 0.03-0.04 mm. The spherical 
aberration and coma are of no importance in this case as the 
pencils of rays are sufficiently narrow. 

If 1* l m the astigmatism of the roal image P in the focus 
of the mirror S 2 nearly disappears, but the curVeture of the 


surface P is considerably great. Here 1 0 and 


I™ ar 

m 


the distances 


from the mirror to sazital and meridian focus respectevly . 

These distances ar.c measured along the ray crossing the center of 
the objective 0^- 0 2 r 

Let us define tertr.R as follows: h - distance between the 
tops of the mirrors and S 2 » R^ 
curvatures, D n 

T •+ — 

So r~\~ ’1*4 + 1 cos ii 

k - Cosl2 L Hi * * 

ni f ' osT - *| i tl 1 , 

I Rl ? Cos Tl 


and Rg “ their radiuses of 


and I >2 “ thvir effective diameters. Then we can 


write * “ 2 

J-n 


l 

Is 


12 

2'li Cosip 
*2 


-1 

l - l -1 


e anrles of reflection from the mirrors and S 2 


1^ and I 2 “ the 
for the ray crossing the center of the objective 0j-0 2 . If 


400 mm under th_* condition that 1. « 


Hi 


473 mm, R, 


132 mm and h * 


8 

272 mm. 


1_ we have * 120 nun, 

U 4 


Choosing various U, , R 2 and h we can transform the surface I 
into a plane with sufficient accuracy, but the astigmatism in 
this case is not completely corrected. In this case D^=400 mm, 

D 2 * 200 ram, « 373 mm R 2 » 291 mm and h * 5 1 ? »m. This formula' 
was calculated by kre, A. V. Balanina under the direction of Prof. 
G.G.Slusarev. The correction of the lens L ie not needed in this 
case. 
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. ^ In order to transform the all sky camera 0-180° into the 

0 - 

patrol spectbgraph we must put the refraction grating into the 
parallel rays between objectives and O2 and a slit on the focal 
surface f. It is poesible because all the rays falline on the 
objective 0^ cross the optical axis of the mirror system near the 
focal surface f. The cross section area of the useful rays 
handles in* the fooal surface f ir not great. It is minimal 
wheQ the distance al png the rays from the top of the convex mir- 
rror to tha objective is • In this case the reel decreased 

r 

image of the objective is projected dnto the focal surfaos f. 

This principle is used in C-180°-S. 

figure 2 gives the si it plane of the patrol spectograph 
C-180°-S . The rays go up through the 20 mm hole in the center of 
the diaphragm and when reflected by the concave mirror form 
real sky image of 125 mm diameter on the upper surface of 
diaphragm. The hole is fully covered by that part of the sky ima- 
ge which Is shaded by the concaye mirror. A great circle is 
cut out of the all sky image which is directed 22° to the 
optical axia of the mirror. This circle coincides with the' 
vertical because the camera is directed 22° from the vertical 
(aa can be seen on figure 3). The rotation of the apparatus 
ehangss the asimuth of the meridian. 

* figures 7-11 give some sky films and figures 12-15 *how 
•psetra taken by C-180°-S. 

During the winter of this year X managed to visit ten 
arotio stations. I saw that inaplte of some difficulties of 
the exploitation of euch complicated automatic apparatus in severe 
conditions of arctic winter they are working without interruption. 
The development of the* films is carried out in Moscow and 
about 20 000 meters of film were developed! though most of 
the. stations began their work some months after the beginning of 


ths observation season. • 

The greatest difficulty in the work of the net of ths 
aurora stations is the provision of synchronised exposures and 
photometric standardization of all the films. The maximum 
attention was paid to this, side of t£e work. Both ths time 
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5L.KUSHNIR, O.A.. BORDOVSKY, 0.P.ZAKHAR0V 
AND E.M.SVETLITSKY. 

Institute cf Physios of Atu*osphere 
Academyof Sciences of the USSR 

t 

A DISCOVERY OP CORPUS CULE FLUXES BY MEANS OP THE 

THIRD SPUTNIK. 

SUMMARY 

1. With th« object of discovering corpuscules the third 
Soviet Sputnik has been equipped with two indicators having 
fluorescent screens covered with aluminium foils of different 
thickness and phtoelectronic multipliers which register the 
radiation from the fluorescent screens. The fluorescent screen 
is of 2,10~ 3 gr cm" 2 , the foil is of 4.10* 4 gr cm" 2 and 
8.10~ 4 gr cm" 2 . 

2. The intensive signals from corpuscules going through 
the mentioned above aluminium foils have been registered. 

The intensity of signals strongly varied. The more Sputnik 
removed from the Earth the more the intensity grew and it was 
the greatest in the most removed points. It was also greater in 
the Polar regions than in the Equator ones. Sometimes the signals 
happened to increase or, on tho contrary, to decrease and there 
were moments when the signals went off scale of the instrument, 

lL 

* 3. The corpusculed registered are electrons of 10 ev. 

At the moment when the signals were off the scale the energy 
flux associated with the corpuecule fluxes reached 4.10^ erg sec* 
steradian ci3. 

4. The electrons observed can't be a part of the primary 
corpuscyle radiation of the Sun, since their velocity is 
too great as compared to the hydrogen ccrpuoculos observed 
in auroras. These electrons seem to arise ir. electroccnducting 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 




Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 


clrcultb along the magnetic force line. In the outer atmosphere 
and in the lower layers effected by the magnetic fields freeted 
into the corpueculcs fluxes of the Sun or Interplanetary gas 
passing by the Earth. Acquiring a certain speed the electrons can 

oscillate alonj the crooked magnetic lines. 

5. fh. same as a direct effect of the fast electromagnetic 
and corpuecule radiation of the Sun the mechanism like that can 
be conductive to the heating and Ionization of the upper at- 
Biosphere a , 
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THE FIRST RESULTA OF INVESTIGATIONS OF AURORAS OH THE 
SPECTRUM CAMERA C - 180 - S DURING THE I GY. 


Ann otation : During the season of 1957 ” 1958 in ED 
U IZMIR *> - 64° ) on the spectrum camera C-I80-S, disper- 

sion 260 '^/mm, the light power of the camera It 1.5, tho 
width of the picture of a 'chink ( split) in a focal plane of 
the camera objective -33-20GA1 • ‘-ore than 2500 spectrums in 
a visual plane were obtained for 125 working days. 


Space-time variations of main emissions of auroras and 


twilights were studied 


II 


I PIE, , 6300, 6364, 5893, 5577, 


4708, 4278 and 3914 5151 . The presence of hydrogen lines 11^ 
and H. was revealed in homogeneous quiet arcs, diffusive 
strips, stops, in hardly visible veil during magnetic -distur- 
bed and carm time. V/ith the transformation into ray forms hyd- 


rogen radiation disappears, and sometimes it is observed in 
•afterglow". Hydrogen radiation ia absent in red glow. Die cor- 
relation of hydrogen emission v/ith a greon oxigen line is ob- 
served. The rosults of recording 11^ on the camera wore cont- 
rolled by the spectrograph C/)-48. In tho tv/iljght of 19- 
20 of Septonbor, 1957 a flash of the line 5577 A was observ- 
Od« 

Hie spectra of satisfactory quality in heavy clouds and 
jjj full noon which succissfully ‘complete tho data of photooame- 


ra C-I80 , wero obtained. ' 

During autumn, winter and spring of 1957-1958 in a Mur - 
nans Department of NIZMIR on a spectrum camera C-I80 -S of 
prof. Lebedinsky * 3 design during 125 working days more than 
2500 spectra were got. 


The installation was built on the basis of the photocamo- 
ra C-I80, which phototypes were discribed in literature (I) 
and is designed for obtain® all visible part of spectrum of 
the arc of tho vertical of tho length of 180°. on evory pho- 
to. Fig. I prosents a general view of the camera. 

The ‘transformation of the mirror system of the photooa- 
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The chink of the camera was oriented by the geomagnetic 
meridian. Its picture of a film comprised 200jj » that cor- 
responds to the strip of the sky to the width ot 4 . Alter- 
nation of two and ten. minute expositions was provided. The 
photo was carried out on the film r A^ Since February 1958 on 
day before f ilmin g the colouring of the film was fulfilled 
the density of diming. of colouring is 0.30. 

In the most cases on speotrograms with the exposition 
of 10 minutes the main lines of radiation 6300, 6364, 5577* 
4278, 3914 are of more or less equal intensity on tho 
Overall length ‘(fig. 2). This manifests that a part of light 
energy due to bright forms in comparison to diffusion glow, 
mhlch fills up- all the firmament is not groat. However, 
using very short, expositions, a number of interesting spectra 
of separate forms of radiation was possible to be obtained. 

presents the spectrum of a rod crown, photographed with 
two-minute exposition over the night of tho 31^ of march 
till the morning of tho I st of April 1958, 

Comparatively high dispersion and light-power of tho 
device allow to investigate space-time variations of not only 
main lines but also hydrogen emission Lf* 

Some investigations roport that 11^ is rovoulod in a 
s poet rum of ray forms and is absent in non— ray forms and is 
absont in non-ray fgrms, correlating with oxygon doublot 
\ )< • 6300-6364 AA (2.3 ). Others, vice-versa, point out 

the systematic presence of hydrogen linos in calm, non-ray 
arcs, and with the transformation into ray forms Ilj disap- 
pears (4,5). Tho third group of investigators finds inten - 
eitivo ity in all forms of glow both in ray and diffusion 
ones. At iast II * is noticed in “after-glow" in tho 
phase directly following bright forms (7). The results ob- 
tained oro explained not only by various displays of hydro- 


i , . ■; - ■ . . a ' . 
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■s«n .mission but also by the difference of methods of obser- 
vat ion and the apparatus used. 

During the season of 1957-58 in L*D of iJIZI.Iin hydrogen 
radiation was revealed by the camera C-I80-S during 29 nights. 
Tho registration of hydrogen radiation on C-I80-S \va a for some* 
time controlled by light powerful spectrograph of high. disper- 
sion. Cn -48. The exposition varied within 20 minutos to 3 ' 

hours. The results, of observation ii , obtained on Cfl-48 
and C-I80 exceedingly well correspond to each other. Visual 
observations of weak diffusive forms were pursued with the 
filter 0C-I2. . 

liost cases II* appearance refer to the days of great 
and moderate magnetic disturbance, however there are some 
nights whan intensive II* appears in a slightly-disturbod or 
in almost calm period ( 16 - 17 11.58 ). 


At the same time on tho days characterized by groat aagne- 
tio disturbance ('C -2 ) one cannot observe some visible hvd- 
rogen radiation ( 23-24 11.57 ). Hydrogen line, ore revoalod 

o y in calm, non-ray arc of groon colour, diffusive lines, 
.pot. and hardly visible glow; -lost of all Hi appear, in th. 
•outh half of tho .ley ( fig. 4) however it can bo observed 
et in tho north (fig. 5) ond'all over tho firmament ( fir. 5 1 
Ihe character of development and the time ef hydrogen radiation' 
oxlotanco. a re very various. On tho 16 th to tho I? th of Peb 
wary 1958 in twilight II, existed all over tho sky, 0l 
middle night from tioo to time if lnoreasod in tho south, and 
at dawn tho radiation was concentrated only m tho north. 

Host nights, when bright ray forms wore obsorvod, wore 
unrkod by the presence of hydrogen omissions, however 40* of 
night, were without visible appearance of hydrogen radiation. 
Under the seru ting of the data obtained (spectrograms for 
-optembor, Octobor, ilovomber 1S57 ore compared with tho pho - 
os of photocaucro C-I60) one can observe discrepancy bet - 
weoa the porlod of tho existence of hydrogen radiation and tho 
development of bright ray forms. If during diffusive glow a 
Groat H* 1. observed, thou with tho appearanco of bright 
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ray forms? when almost all main omissions increase, ‘hydrogen 
radiation decreases sharply and then with the transformation 
into calm diffusive forms, it again appears as a rulo (21-22 
XI - 57; IO-II.III.58; 24-25. III. 58 ). However are 3ome’ cases 
when aftor a bright flash, hydrogen radiation is not observed, 
while before the appearance of ray forms when there -aro no 
traces of glow for a naked eye, an intensive II is rcgistrat- 
ed ( II- 12. XII. 57 ). On the days cf increased activity of 
auroras, when during a night two bright flashos of ray forms 
wore recorded, the appearanoo of hydrogen is always connect* 
ed with diffusive glow beforo bright forms, botween flashes, 
aftor them, but it is never recorded during a flash itself 
( 3 - 4. III. 58 ). Anolojou 3 picture is observed with the ap- 
pearance of rod glows (rays, arcs, crown ), Ono half of 
oasos, whon a red glow was observod, pas3od without the ap- * 
poaranco of hydrogen radiation on this night. Tho other ho 
half is always characterised by discrepancy of tho appoaranco 
of hydrlgen omission with red glows either in time or in 
spaco. Hod glows of the typo Awo.ro observed when tho linos 
of tho first positive system of nitrogen arc absent (fig. 7) 
and tho casos of tho sharp increase of the linos both all 
ovor tho sky and of local character corresponding to tho low 
red edge of tho arc. In all these kinds of glow hydrogen is 
not rovoalod though sometimes on the same night 11^ is soon 
eithor before tho appearance of red glows ( 10 - XI. VII. 57, 
IO-II.IV-58 ) or aftor thoir disappearance ( II- 12. II. 58, 
22-23.11.58, 3I-III- I. IV. 58 ). Sometimes hydrogen radiation 
is obsorvod during the appearanoo of rod glows, but it appo- 
ars by all moans in that part of the sky, where diffu3ivo 
alow of rod colour is obsorvod ( 27~28.XI.57) • A special 
cqso represents a glow observod on tho 10 to II of 
February 1958 whon for a long time an intensive rod glow 
oxisted all over the sky in tho form of a glow in the south, 
wide lines in tho zenith, long rays of rod and grocn colour. 

A strong hydrogen radiation wa3 recorded. 11^ is visible 
on tho photos with tho oxposition of 2 minutes. At tho be- 
ginning of tho development of aurora- whon II fi achieved 
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i'ts maximum value, the ratio of intensities of oxyien lines 
of 6300 A and 5577 A is equal tc a unit, at the end of the 
night, when disappeared, 16300 i I 15575 was equal to 
10. The increase of ratio grew both due to the sfrarp dec- 
rease of intensity of lines 5577 & and to the visible in-, 
crease of intensity of a red line* Simultaneously with this 
at the end of night anomalous widening of the strips of the 
first negative system of nitrogen was observed. 

2he similar* correlation of hydrogen emission with a 
green line -was observed on' the night of tho 2 d to 3 d of 
September 1957, when in the south, where hardly visible dif- 
fusive glow existod, intensive hydrogen' radiation was record- 
ed* At the moment of the beginning of observations ( inten - 
sive and visible H^) the correspondence of inton3iti 

es /0/ 6300 % to /0/ 5577 A was equal to 0.5 in two hours 
when hydrogen radiation disappeared, the correspondanco of 
intensities was 3. Ihe change of the correspondence in six 
times was duo tfo sharp dis crease of intensity of the line 
5577 A while the intensity of red oxygen lines does not 
change. 

The filming on the camera C-ieo-S was made during 
all dark time, including twilight, in any state of clouds 
when there was no precipitation, ablo to harm somehow a low 
mirror. 

Photographing of spectra of twilight was noado as a rule 
with a comparatively narrow chink ( 33 At ) -on a film 
with .the exposition of 5 minutes. Interpretation of spectro- 
grams obtained in the zone of maximum repetition of auroras 
is very difficult, as it is practically impossible to fix 
tho time of tho beginning and end of aurora. With con - 
fidcnce it is possible to judge about a twilight effect 
only by variations of §t yellow line of natrium. A typical 
case of a twilight flash is presented in figure 9. for 
the whole season of 1957- IS 58 there was only one night 
on the 19 to 20 SeUtember ( 0*0 ) , whoa even through 
the filter 0C-I2 it was impossible to catch a visible 
aurora on the sky excluding far north. Hie obtained series 

, • ‘ * 
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• 4 ' m 

of spectra vividly illustrates the existence of diffusive 

gJLow in the north and • couplet e' absence of •.ay signs of 

♦ 

aurora in the largest part of tho sly. In filiglit in 
the morning and evening usual flashes aro registratud ; 
flashes of rod oxygon linos, D-linos strips 3914 ft, 

She sane effect was revealed in the oxygen lino 5977 A. 

Jhe character and the size of this flash are anologous to 
the flash 6300 ft. Pr©b«My. a twilight effect of a greon 
oxygen line in high latitudes is not an exception. 

The photographing on tho camera C-I80-3 with 10 ini- 
nuto exposition v/ith complete clouds i3 always marked by 
the appearance of oxygen lines 6364 ft and 5577 A, and 
in one half of the casos by the presence of the strips .of 
tho first negative systom of nitrogen. A spoctrum of satis- 
factory quality is obtained in full moon when visual and 
photographic observations of the weak forms of radiation 
are almost impossible. The usage of the data of patrol 
spectrograph in this case fills up the gap which arouses 
quite naturally while working v/ith the photographic camera 
C -180. 

A more detailed analysis of spectra and their compa - 
rison with other geophysical phenomena will be given in the 
next work. 
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IIIS2HIPTI0NS TO THE DRAVIIIGS 

The general vie. of' the eanern 01*0-3 _ 

The tyolcal specter of the aurora, received 

onmern C-180-S (16-19X1.57) 

The red croon (31 III-l 17 58) 2 exposition. 

H . preferable In the Couth ?5-2« Hl.p 8 

1C nin e.. so si. Ion 1Q rln exposition 

ti _ in the North (16-17 ii 

" . . trouehout the .hole f.Hy' (16-17 II 58) 

10 min exposition ^ ifl dlrcctod upon the 

Tho o type re f, • ‘ exp. 

Gloving arc from E to VJ (2»-^ a ?n 
B. t highly developed the first positive system of 

i 55 ji 10 min exp . 

nytrogan \22f23 n ? n> J,w , ^ - V r 

J . „ tnilipht 5 nin xp. 

9 . The typical spector of the t mpi 


1. 

2 . 

3. 

4 . 

5. 

6. 

7. 
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on HTDROCii ar.iCoIuU ITT T i£ MCHT OLC’ 


by I.S.Skfclovnky 

IX the 2 v outgo rod Station of tho Institute for .vtno spheric 
Fhyslos an Saline has bc.n ’iacowr;! recently in tf nic.ht sky 
spectrur. * ithout any appreciable c^cnognttio isturbanoc ^ , 

«. not her feoture of this i!^, line Is itu nerrern eat*. Its brot ’th 
- oco not oToct-d the instrument*! br jndth« i,«. lien itbin ^ 

Pram this the soattor of ths rfi’iatln? hydrojun atorco* velocities 
? ill be found to ba /^7 /< 50 kns per evcon: . Cn the other 
hanl t the breaths of H^llnc in auroral spootra are hno' n to j 4 . : 
attain tens of angstroms, anr the pc at ter of velocities of the 
rsvlistire atoms {foy observations in tho magnetic horlson) 
attains some hundred kilometres per seoonu. 

It * ill be obvious that tho emission observed at 
Zvenlgorod nay differ essentially from the hydrogen amission 
of aurorae* a are ino lined to oonneot this 'aimer line 
v 1th the diffusa I^j emission of the hlght aky, observed recent- 
ly at high altitudes 

recording to the average intensity of- the diffuse 

Irradiation com in*.- from the upper hemisphere, at height# 
starting \ ith 120 kr.s, la 


U) 2 r - 3.2.10 

A 


*3 *** 


seo,ste radian 


2.1C 0 ^— ** 

cm** see, stem! Ian 


has boea emphasised in the observed 


radio*. 


tloa Is most likely to be due to interplanetary gas* ITever- 
t he lass no proferenoa has been given tn^ to either of^v--^ 
the tt.'O possible hypotheses on the origin of :.ynon>* Emission " 
of the interplsnftsry gas, via., (n) recombination of protons 
and ffoe eleotrone, (b) scattering of solar Iu quanto by in- 
^•fPionetary neutral hydrogen atoms. It is easy to see hovover 
thet hypothesis (a> is quite untenable . Supposu that the 
ooviolfitist of free electrons in the interplanetary space 
* ®j* T bsre n^ is the consedtratlon of protons. Then 
r ® *oha use of the nell«knorn fomiloe from the theory 
of light emission by gaseous nebulae and determine n^ 'hon 


* 

f 
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T end tho (intension of the radiating region (£tirc knovn. Putting 
1C 1 * om, firu thot C,lo^ cn j.ut this concentrat- 

ion of fwo electrons in the interplanetary space seems impossibly 
high oni* is etlklngly at varionce » ith tho photomutrlo air pola- 
rization observations of the zodiacal light. 

• Hy for mor.' effective it> the mochonino of r< sonaooo acnttc- 

v 

ring of solar L 4 quanta on interplanetary n?utr«.l hydrogen atoms. 
In this os e* tho oonootration of tho latter, n. ,‘can be eot» :i*ii*» 
ned from the relation 


\ * d V’X2»Cl’* f * 


-0iV.,)/(kT) 


( 2 ) 


6 , 1 C * 6 Is 


IToro y 12 is the frequency of the l^ lino, 
the dilution coefficient, » 4 is tho ratio/ of statist!, 

ool eights, end T oan be determined if tho flux of solar 
quants and the profile of the solar lino arc knovn, 

.'.ooording to thv observations reporter in , tho flux 
of solar Lj^quuntn varies • Ithin a rath* r ■ id© range, viz., from 
.1 or.j/cm see. to 5 -»rg/cn** so©., being apparently correlated 
vith eolsr aotivity. month before tho flight of the rocket by 


r nns of rhioh Lyman emission in tho night sky rnr investigated , 
•y light rocket measurements of the fi.ur of direct solar I, ^ 
radiation had riven T? • C.6 org/on f? poo.^ On this basis r© 
Tjt • 0.5 erg/ cm**sao. in further calculations. Cn Q the 
other hand, tho breadth of the solar line loA/\^ 0.3 A 
! nking alio* ance for the high thermal voloo itl^a of the hydrogen 
atoms and for turbulent velooitlos in tbc upper ohromonpht n 
(rberefrom apparently the solar is radiated), vs find that 0 
the brendth of this line is hardly be lor 0.15 S . Taking 0.2 A 
for the true value of the breadth of 1 ^ in the sun f s speotrum, 
nnt putting 0.5 t.rg/ om 2 stc, re find T-v 7CC0° for the 

squlvalent tempevsture. Substituting this valuo of T in^ 2 ^ 

Clvojp n^ »%/ 0.5 om“^« .Suppose • that thnrs is ionization squl- 
librium in the interplanetary gas and that the flux of solar 
radietlon la the Itfmah oontinuum is "■«* C.3 ;rg/ om 2 seo.; then, 
knowing n^, r c oan use tho formulae of tho theory of gaseous 
nebulae to find that tho oOnoentrntlon of ionlzjd hydrogen etoms, 
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vhlch in equal to the eonoontrat ion of^freo olootrons, rill bv 

m 200 cm"^ one astronomical unit e T ay from the sun. This value 

Is mueh lo*;er than that obtained by siodontopf and l-chr^^ from 

polarization observations of tha zodleoal light. So tht observed 

polarization of the zodiacal light appears* to be duo to dust 

particles rather than free electron* (sec, for Instance, 

Even if the observed diffuse ig radiation should bo 

accounted for by semo reason other than tha interplanetary gas, 

e*g** by a "geocorona* extend in*.* over oeverul thousands or tens 

Of thousands of kilometres (this hypothosls oannot be excluded 

entirely for the tltno being), then, all the same, the ru suits 
12 ) 

obtained in are of exoeptlcnnl inport ance for the study of 
the nature of the interplanetary modlum. in this case the c 
value* of n^. and found from these observations oust bo 
considered es tho upper boundary of tho oontont df ncutml nnd 
ionized hydrogen In the interplanetary space. 

If the scattering of solar 1^. quanta by interplanetary 
(or "geoocnoanl* this nakea no difference here) neutral 
hydrogen atoms is the causal me oh on Ian of the Lg radiation 
from the night sky, "e may expect that other solar Lyman lines, 
end in tha first instance the Lg line, nlll be scattered too* 
O^ing to fluorasoenoe this must lead to a Tr.lmer emission, poos lb* 
ly of an interplanetary origin* Lot us estimate this cffaot 
quantitatively* 


Tha lntonnity of the solar L Q lino, obtained in the* rocket 
flight of February 21, 1955, lr 0.01 erg/cm ? sec., if allOTanoe 
for absorption by 0^ and molecules in the higher layers of 
the atmosphere is made* This la 1/60. of the l^. line intensity* 


Xiong aide the absorption of Lg by and moloculos its 

rceonanoo absorption by oxygen atoms on tho transition 
5p ,3rO /m 

2 * shoula be expected ' r, t if the oscillator strength 

for thlr ^transition la c.Ol* 8 *, Me may atoto from the oompu- 

tat Ions mode in ' thet the atomic oxygen of the enrth*c 


atmosphere r,i>l Lb sorb ae much &e 30?^ of tho L fl rad let ion flux, 
k) This glvos rise to a fluorescence of the terrostrlol atmoa- 


phoro^ in lines )< ^ 8446 and 1*1294 % trhlch’oen be obaer* 
vod during t- i light (see 


■ • ' i 
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Thui the flux of Lq radiation liberated from absorption by the 

• a j ^ ^ ^ . • 


otmoepbcru la 1/to of the lJ radiation flux. 


Upon tho absorption of an quantum an lntorplniutarf 
hydrogen atom o.*m puse to the second level vith the oral eaten of 


«a H* quantum. Lot uo estimate the number II of Hi quanta thereby 
scattered: .f' 




o 

* 

U 


r° 

\ 




(3) 






* 3 2 4 Si 


% boine tho ooumbor of aoattcrod l quanta. Substituting tbs 


quantities In (3) by their values gives 
According to^ 


k h. X *• 

thr flux of l 


1C* 3 M 


’L 

m 


• kr u r L *> 


$ ww i iux or 
10- 2 erg/om 2 aeo. • 6, 


M 

natation from tho night 

0 O v 

photone/ost** aeo. 


10' 


Hence tho flux of interplanetary (or *geoooronal'') vrlll bo 


'ha.** 2 


10 photons /©■ aeo. ( 5 ) 

y.a a mat fee r of faot this value must be several tuns per oent 
higher oring to the scattering of the higher Lyman lines nod 
tho subsequent ossonde transitions. 

Thus the preeenos of the diffuse L^ radiation in the night 
£ 1®*" ®unt neoessnrlly have for its consequence the presenoo of n 
reak but yot meaaurable field of irradiation. Thia emission Is 
likely to arise In the interplanetary space, although there Is 
no stafflolent argument for the present to refute the "geoeprohnl" 
hypothesis. It should be emphasised that our oonoluslon on the 
press no* of urn emission doss not depend on either "interpla- 
netary* or *geoooronul» loeatlon of the sonttoring hydrogen atoms* 


As has been stated above* the flux of solar L 
quanta Is variable within a fairly vide range. At ^tho end of 

tm% > 


1935 this flux, according to , wns about 5 erg/ om toe,* 


ehish may be eonnooted t tth increase in the general notlvlty of 
tho sun. In 1997—1950* when tho observations at Zvenigorod m on 
being conducted * the general level of solar activity roe higher 
on tho overage than in 1955. The flux cf L fi may also bo supposed 
to bo oorro luted rlth solar aetlvlty. if a*, tho flux of 
quanta in the night glo*? can be an order of magnitude higher then 
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• 5 - 

n 2 

tht’^onputsd-voluo , reaching 2 • X0 photon®/ om soo « , of 2C R# 
and even noro, perhaps. 

The flux of H^ncaeured at zvenigorod fluctuated fro* 
night to nicht nlthin 5 to 2C R, rhioh is In fair agreement 
• ith the oonoopte developed above, 

jjx Interesting experiment, decisive for the* evolved theory, 
»«y be suggested. Namely, If the emission In the night gl©?* 

Is due to scattering by hycir^gih uterne, It should be cona ldo rnb* 
ly polarized. The oboe rvr.t .lorn* "hioh might verify this point 
t, re not easy indeed In vie? of the slight intensity of the 
emission, still they onn bo fulfilled. 

Institute for Atmospheric Fhysloa 
Academy of So lens* a of tlio USSR 
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A. M. rOPbKHH AUUKOAKbl TYPKMEH A6B/IET 
„ yHHBEPCHTETMMHIt bUMbl S3rbUIAPH 

yMEHUE 3AFIHCKH TyPKMEMCKOrO rOCy/UPCTBEHUOCO 
yHHBEPCHTETA mm A M. rOPbKOrO 

If VI 199 

* f . 5 fisrfl / " 

H. C. ACTAHOBHH 
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n 



i 

1 





6 


* 


/« 




nbJJ 1 FBb!S: CJ 1 EAU BO JIM AO B 

JImapboA cap a HPTeopa npPACTBBAaeT co 0 o*> ppakop lueiiie npa- 

fOAM B OTAMMMP OT rBSOBUX CTieAOB. BHAHMbIX 70 .IKKO B HOHHOP BpPMR, 

bmapbwp cap am sbmptmh toahko Anew mam b cywepKH. Ohm nomumioTri 
•pH iioapt* Kpynaux Ooah.iob, hh.tko npoHHKax uihx b flTMoc 4 >ppy. Ha 
Cmptaom 4 >OMe ne 0 a, nojioftHO ooummum o 6 .ibkbm, b bbbhchmocth ot 

•CBPTUPMMB C 01 NP 4 NUMH Ay'IBMM, OHM MOryT 0 UTb H CBCLIUMH, M TPHHU- 

MB. npo«KTMpyacb MB <£oh 3 *| h. ohh OyAyT haaaihca iomtm sppHWWB, 
CCAM OHM At *BT B TPHM MpMAH, AH 0 O HpP 3 BblSaA» O HpKHMH, KBK 0 H 
^•CMBA^HHUMH, eCAM BTM CAP4H OC Bp IllHIOTCN HpHMUMH Ay MS M H CoAURB 
M TU BUCUTBX, l\AP OHM pBCII 0 . 1 <i*eHM. fc'cAM B 8 TU BpeMR CoAHUe HB- 
xOANtcn noA ropHSoHTOM na 6 .n<aa i pah m HacryiiHJiH cyu< pxH, to hx cbbt 
MOMCPT 0 NTb TBK HpOK, MTO 6 y r ABBBTb TCHH. OT 3 PMHUX lipeAMPTOB. 

rkbBOHaMaAbHo npn MOAHHpflHuii c.t. a noA ba k a h m p m BOSAytUHux Te«ip- 
auA y*e Mepe3 HeckuAbho cphyiw KaBercii MayOpenHUM h 3 btpm act 
0oapp n 0oapc hckpmba r on , HaiiouNHaa sacruBiiiy 10 moahhio, dokb frO 
BCTpBMH HP pB 3 BeeT B ClOpOHH. llpH 91 OM CAPA paClUHpUPlCII, pSCITOA* 
Mtrcfi, TycKHeer, npeBpaiuaeu* a oaho hah HecxoAbkO OectjHipMeHiiMi 
OOviBMhOB, HHOrAB Bbll HH VbUlHXCH B HSnpBBAPHHH CHOPTO ABHlbf HHM, B 

Mtpc3 noAsacB-<iac. a HHor.;a h 4Ppe3 HecxoAbkO hbcob, pacceMaaeTca 

COBCf M. 

riepaue cooGwphmb c ixeiPopHux cacabk, cyAH no onMCBBHio — 

■MAC Via X , HU BCTpPMlPM y KMTaflueB. flpHXOTAHBUe H3rH0U CAPAB !>(►• 
fOAMAM y HBpOAOB BOCTOKB OpPACTaBAPNHC O HefieCHUX ApaXOHBX, DOXB> 
pMOIttHX CoAHne ■ JlyHy BO BpeMH SBTMPNMA, T. e. • ySABX MX Op0M?5 
BTM y3AU SBTPM CTBAM 0603Ha4BTb BHBHKBHM MCKpHBAP UHOTO MPTtOpMOrO 

CACSAB (V « Jl)- 

B JUapcHTbCBCKoA AeTonMCM y*e noA 11. II. 1110 r. oiincbm nuAe- 

NoA CAPA 0 OAMAB. B OTHOlueHMH AP> TOrO 0 OAMAB C BMAMHUH AMCKOM — 

.■mo Kpyry oritcMMy* ckbsbho. hto ero CAeA 0 ua .a o 0 pa 3 « auea mam- 
■•to m ctoma no ne 0 y c h$c AnebHuA n pb 3 ma«cm*. npM iibachmm Bbam- 
KoymoKOtNX hctpophtob 15 hkh* 1296 r. .o noA)Ane hbAao BMP»any 
MBA rpBA ycrior O 0 ABK T eMPH’ , H 3 Ty 4 . 0 AMCTBBCN HOABHRO 0 AHCT Built 
itCRpPcraHM... orHCHHUP xe Ty mh xomxy co TynarMCN bmpctc*, oocAt 
tero .pB 3 BOAAueci o 0 abbu oihcbmn hb ace crpanu h donaoctb bb hc- 
CTt aycTMBMaa a tbmn doaoumuib ■■ nyctUHnx uHoma apcb « 



> 
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MHOTMM H oV' M.MC.ieHHUM MMCHHCM IIO.IOMHAO At C N A<*4pH OBM ApCBe- 

ca hc KoptHH h^Ohidh, a iiue biioam noAOAwma*. Mm ybnanm mohtm 
roMHoe onMCSMNe tikoII act kipthhu 057 .ier rnycra npa naAeRRR C«- 
. . j^ore- A^NHbcKoro MrTeopMTa. B aapoae Npiotft nu^eaoA caca cbjumbmoi 

*" d npcACTaiuieHMeu o ao3HMkmei TpemMae a ueOocaoAC (.a«6o pl|0iii> 
.iocb*), CKB03b KOTOpyc npoHHKaeT .cbct acH3peHeaaMA* no .o6*acae* 
HHtO* aepKOBHMX A«MTCAeA. B IIhKOHOBCMOA ACTOQMCN, COOOmaCTCB, aro 

>‘19 (». V. 1421 r. npoH3otiMo naACHae MrreopMToa .Hao oOxaita*, $ 
29 XI. (9. XII. h ct ) 1662 r. .noKasa^ack no aeOy ann 6 m moamma, ae6o 
HBAsoe pasABONAoch h noTOM KiMeHae naAMM c bcahkok) apocran at* 
.lakoe a MAAoe ropaqee*. Ptu onMCHHuft nu.icaux c.ieAoa ms CMOapCKMx 
aeTonHceft 17—18 bb. 6wa n phbcach npo<i>. ApaaepToa. B aax coAtpKHT* 
ca aKkypaiaoe h CecxHTpocTHoe onHcaHHe hbachhh, kakna oao npcAcraa* 
.iMAOcb r/iasaa oneaH/meB |*|. 

I ACKaOpa 1898 r. a rio.iTaae uaOAioAaAC* noJieT apxoro fajuuu, 
'KTBBNBUierO CACA- B. A. KbAHCHMA ca «A 8A HeCKOAbKO CHMMKOB c aero, 
KOTopue a npHCAa .1 PyccKOMy AcTpoHOMMieckoMy oOmetTty, ocaoaaa* 
Houy 3a HCCKO.ibko act^ao ipro. c*th 4>oiorpa<J>HM, noraAiiiHe a 6 aoma* 
Ay 1942 r. b /IeHMHrpBAc. 6 uah nepeuMN b nape. BTopyio <t>OTorpetaa» 
no.iyHH.ia Tatokc pyccKMt yieHue: b Montoahh II. P. DaAuaiaraaoa, 
coyTHMK n. K. KoMOBa, <'4x)Torpa4>MpoaaA nopasuTeAbMUfl caba Cojimaa 

• 29. XII. (17. XII. h. ct.) 1905 r. mb Xa Tay-O, lOatHoe I'o6h: ero mui 
Hactb hb 4>oHe sapH 6u.i« tcmhoA, a BepxHaa hbctb, b aysax Coaall 1 - 
cbctaoh. Boa a a. noHBHBniHAca b 5 h. a Ha .no nyTH caoero noaeW^oc* 
tbbaba ca»b aawtTHyio ccpoBBTyio noAoexy m, ckaohmsoimci. rpaxyeoa 
to 10 k ropwjoHTy, wraoBCHHo nptBpaTM.ica a rycroe oOamko jbImi. 

■ oOpasoBaBinee sbtcm SMeeo6paiHyto 4*»rypy... JueeoOpaSHaa no Aetna 
'ipeACTaa.iaaacb oneHb »t>4>ekTnoA b oOabcth HHWHel rpeiH, nnna.iiw tl 
b Cfp^py Haaftoaee rycTofl uKpacKH nycruHHOft sapa, totab kix cpeAAM 
rpeTb noxoAH.ia Ha apKyio 6eAH3Hy KyneBU* oC.iakOB, a BepxHaa apeji- 
<raa.ia.ia npocroft cepuii amm* •< >/ 

Bo.ibuioA TyHrycckHA urreopHi, npoAeTeuuiHA a ChOhph B 7"%. yrpi 
30. VI. 1904 r., ocraBAHA nocAe cbocio noAtTa caca, OTMeaeMBMA inn- 
hr AHuaMH. B HanaAbHoft ctbahh oh 6ma Gap ahum. jaTfu 6o*ee Mr* 
HUM (BTO HBACHRe OTMeMBerCH nOCTOaHMO, T8K KSK b OoA^e paspeaen* 
hmx odAacrax paspyineHae MeTeopHoro Teas hact Mmee Ha n wcRawo, 
nen b fo.iee kaothmx hhikhhx caohx m AO<*THraeT ivobhahmom/ miki- 
n vms b HHHtueM ynacTKC nyra). 3ror ca* a saaRsaAca KAy6k8MR e^aa 

1 BHXpeBMX ABMWeHH* B B03AyXe. HanOMNHM, HTO B CA«Ae OxMfCKOrO 
MeTeopHTa 30. VIII. Ii87 r. Ha6.itoAa.iocb cnapa-ibaoe ranpysMBflMM. B 
c. KeatMC Ha Anr.ipe oMAeBofl caca TynryccKoro MereopaTi Gun CHaia- 
.ia npiare CiAHua. k 3anais, ho boiaviuhh<4h tc mchhhmh ert>< CH«4o 
CMemarb k nocroxy h oh npouiei nepex Coahucm B btot Moiserr wMla- 

• lacb .paAyxtHue iio.iocm... CHriHe, leAeaue, kpacaue*, r. ^. aaearncro 

* apaianaa flo hbOaioachmio H T. Hayaenko (k>«Ma) b bto apeaa IMA 

CT8.1 .BO MHOrO pip UJHpe”. B CB13H c na ACHHCM MereOpMTB ■ m^HMa, 
a TiKMce onoro, hto aereopiCT conpoao*AaAH nM.ieaMe mbccm, ■ |bm> 
hoA BTnocJ)epe boiAhkbih orTraneiKHe shoms.ihh < 

* 3aMeHaTe.ibHbiA npaaep vide OAHoro nuAeBoro cacaa aba aO ig a a r 
BorycAaBka. aunatijiaA b 11 h. 49 m. ytpt 508. X. 1916 r. b npirwlp- 

'* «OA OtJAaCTH 6a«S CTBMllHH KB>KA PpOAfkOBo XopBBIOBO B AOAORC 

p. BiAhhUb B c.' TpHropbfBe 4.1. llHko.ibCKa yccypniicMoro inf mdewars 
.ReHpastaa no.ioca cryiri^HHoro ceporo am ms .. Ha ropMioRTe... <WMo< 
ryrroe oSabko ammb*, pacceHBiuecca b 12 n. 07 m. 3iot ate ciM liu 
bha<-A 3a 350 km M'KHTae : <B. 'll. HaaapoM) c 1 MyARHbu»HHcii*re A.iWJko* 

*" • 36 *> 
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v t.. i™ Bojmi Curt KpHCHW*. a. ,<rtt;i npn re 

ropk* H3 XyjH >_ ■ 1933 r. pacCKasuaart aaiopy, «no b 1C km 

Blue AM*** . H. B . Cbhmkhb i» A. n H DoHAapb »mmh, nt * 

OT HMKOrtKCKa yCCypMlCKU „ gy fT p 0 naCTaBBlHHft trte.T.*- 

COrtMA .C J\y*r » HMJKHeA 38 CIH. CrtH-Ke K >Kr 

OlHOCMTCM K • e P X " t * . fty* geCbMB rpBHAHOSHUM < nO'|W> *'* 

naHMoaiy .MepHony oCrtany , ‘ B ripn abmikciimh 60- . 

K y , ne P***“”°" y *^K P f K Io3b ivcioflieuHHtt crteA BOMeioaBH npopwM- 
rtHAi 6 WAO BMAMO, nan CK 90 _ * MCieoPHYhl- A»« MS KOlOpHX HaXOAMTCV 

A«Cb or«e»ii»i« CT P y«. I1 oa»« p B oCiumm atcon c»uiu* 

B KOrtrtCKUHB AH Tptl » Tthl(1| ofl{ . |3t)M QhirteBUe CrtPAU 

MeTBepm 10HHW, o» a •* J * e B0 „ *ertesnue HtieopMiu nnpown 
npoHSBOA«T He lOrtbKO • Bfinec1M M rp 8 eT rrtaawoft porta 

npH nocMMiecKH* CKOPOCTM (,'nxoi e ArtMHbCKOi o meat shot 0 Metet * 

KS^^wc^SU^Vroi ««•. “ ° “f* 

"** Timr. . 

Hi JUIH Hfto iK? 11 * *l ,01 " r P al l H*- , ,erart hcki Hi-ieHHiH 110.10* • 

? nii r B Tap a Uva. fl oCrtat m, b cyiiopkax npouen apKiifc 
Ka H.I I ltJ^H r. b r. 1 m t e. »0 mhh., < 

^ !S ; . 

na ABrapcKO - P M < norma I lrpaovaftchMH nocertOK hC.ih.<« 

npH na.ieHMH h, “ u '^‘ tvu A . a oahom hs nyHKiOB »poem 

K) ( i.ena n ° ; ' l " CKO 0 q B <j )8K . 9 ,-uieft. Romhk paA>wnuA nenei: 

H4pOBBBUJHflCH HB AHCK ' " W H „ litU i'TLW KOIOPOI O 8BTOp HBUiert 

«« “ >p “ T ,S f ol C SSI. " S - - 3aMeM8Terti.Huh 

P^^PnnmaHV CH H«T OpvHCvpf. Kott (HH*e UKBrtOBCKOfl) oCrtBCTbH 

^.’ 5 S r“ y r».* «£»»■ T “.““‘,rvM 5 «T sms 

SKCnvjIHUHK Jit* Ha 6 jiiuatHHH v-iHJro pr AHflRllIH U fHVHiiH . 

,;kj" - th ,. u« ««««-,:• 

>n.ertiUH oortMA < MW fl nn‘iitc8. Cro iovks m^- 

r/no ^A„n» >:r H . »c P »~ 

wmy» ?.rta«'<w“ « o**i*‘* 

?rss»«m o ™.”r «.«*«- 

s.m.mrsjr/,. *r 

C TiSlVi'.".^.. »H P 0< 

m"« M Sa°BpeMH 8 l.topoj MMpOBOft HOtlHH H A»»U 18 H r *3bHIHe pHAV C^UCIt* 

^ ,? v°= irt 

caworteta h 1H , X ,, Vyxiu Up oBHrt t », h w «a Myfcom* npi 

7«»T.M l *B.rSroil« HIOiHiOM L*hiwh«m-» 0CY«H»'"»* 

»iA V nt6e Pa3^itMHwe ciaA^M pa3BM»H5i ero nu^ieBon 

Si A r. ZleCaCoauM. TypCyrteumi* BCrte A e M:iy«.e*a Vlrepoa 

« A 
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« - io , [v ££•? x c 7» 33 " v,cr : m * 

MCHHMM AOKJPM ( TlfMM> nH “" OO.tMfl, pajpaSHBim ACH Kl- 

^“pH CO CKopocrbio 15 km'c*k ^ npoHHK B noa P vV H j, C n°^ii« <5 ' iaCTH 3an * Ch ‘ 
■blCOTM 43 KM, RadAeKHO* H^TOAOAHTMM^miJS 5 R * r0 P" 3 ° HT y » 
OieAa H, s -- 82 km, Hc«ieiH 08 f hh» — H=\iV Bucora nojiBAf hmr 

BepxHM Mactb J"> **«• L, - 43 km. 

4ee n pH tom n.iomofl. B vt* KvuimV rif^^nn" 0, 6 “ CTpee “**•«►§, 0o- 

CTRJI 0p O eKTMp O BaTbCR K HV^»3Oine3imHH C rvf«uI!^ O;iP ^* ,18,nHftC " '• 4 «<*. 
.Rfp«t CNHNft, CpfAHHI »AHn H C§eT18H‘ C H»rt» e ’ T * K 1,70 y Hero ■° a,l,Mt 

pacnoAOJK^HHhie k kohuv TpaeKronlif * MaH ' 5o;iee 6 - 1M3KO 

•Ana* npH no.iere, neieZtt n , n Ha r>CTOft “«P H “« 

H!To-6eauA (6 ami ronmomu kai . Hin ,J* P a, P e * ( “ HH " c-ieja b ro/iy6o- 

rpoiome, oO.iaKo. cos.aana^ re H K noweMv h K 1 ! I Hanp. 
^lyooft OTTeHOK VKaiuMer hi Ru , „ H M3 * 1CH tbmhum be^o-ro- 

CHMI MCTeopMTB B H a«ia le jihhj-hhmo L J en ? Hb ( ' ai;i, ’ o6 - le » H ocrH Mare- 
KM Ha BMCOT ‘ 70- 80 KM H o” vu . i P « ' C< !I eia < HlM P M Ha ) 6bMH 0,4 
ciet p-tanapHAcR ao 6 10 km uim >hhh ^ KM) ' 3aT,i “ 

.«) TeMfHMaMii »a 40 h do ree km o„ iV „ ^ x Hh,e *< a CTH pawec- 

hmA momcht OKasa/rot h ' r * tJ ' T ^P^ 10 "- ( >^m*m (vieAH r iu*p- 

n.u-Ae, cyvMapS M cm ^ P n »«*«"• 

«» yw»u, y «M Me rcopH Tair ( >4^3 ob 3 ii h^'c le 18 ° h unarT 1 <7** 

»•«« Mereupma b KOHue, K ori oh Tere* HJSSP ,rnl° npH a P o6jtp - 
'•aerMU, OKyrflMlIblX ‘lepiMJM ,TI<IMOM. ** 1aB HHOft .»rA«MI.HHX MpKHX 

iT£K. y :r;. ir * £st 

r ro '"“ J ,raMHH * *™», n, oOuiso. co bos* 

km rZl tL. 0 \° HUa CJ,raa H OKasa^acb ► a BwcoTe H« » 2S 6 

leMeL aa -HH^^aSHj^irrr 0 ' 1 aar> ° paTO P M "* A m xa O44. . re- 

tbkhm 0«pa30M CAei oeaama!ie« r, W .7 ' n P° X0 ^ MJ,a Ha *«coTe 43 km, 

c#, ^!r as 

™ «i; .hT.^^ '■t»Torp. 4 ,. P o.«„ k> H 

«« w,c„„ v,c ”«r/5n 6 0T *> n <."» Bom" £• 

KpHBHXHU ral urn p « 3 20 MMH Y T npHaa^H eny bha jiiihhh abohkoA 

M Tr.;^n«^?j. o To“«T«j° 4 H scwaTa," • 

iHByaiuHftcs so c"* 0 ** ^oOHBCKoro «esc3ooro oereopHrs 12. n""?!)"" 1 /' 

hyiz% iv^zrzzT- t « "« » ; 'oo P „, ,,-ei L[: 

kvrirnm r/.^ y4a P M4C " "nOMBy CO CKOpOCTblO 0,5-1 KM ceK nopy 
r^cmbhh /lBK HM K^rt ^, ^ Ot<,0 A I;,0 8 * () q ‘ "* JCKpeTHoro npHMopcKoro 

mHMe« H iSi-JS? n 6u/l u,H P OKH -. Ahmhum: Cyp.imuHM H HAydn. 

™*r aH0 -^p a «“-;«o Bcnr,,®; 3 "" 
mo*:«^^ Ht “ eHf * e weM ~ 20 3 >- ^mmhh (cmhIS’b, '^o-6 3 rir 

*«o xopoino aaMCTHTb ambm). rah Coacb hcm r 10" pas npH noAcw 

38 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 1001 00001 -2 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 


ms OojiHAt jkcjito • 6e^oro men BupuBSAHCh KpacHue iMBMeHHue CTpyM 
m TiHyjicn xboct TeMHo-ceporo uaeta, Koropui b roioit 6 uji qepHUM. 
Korjia c-iea pacmHpMACH Mepe3 HecxoAbKo mscob ao 10"— 15", Mtpe3 He- 
ro Havajio npooBeqHBSTb roAyfioe hp6o. HoMHoe Htfio b oUjiucth noAPTa 
.KsasAOCb SHSMHTeAbHo Hpqe, ieu b APyrwx MPCTaxV a Ha cAPAvKiume 
ahn its iiecre capas oflpa30B8Aacb (Wash o^AaMHa* noiora kohaphchuhh, 
BOCctaHaMHBaBUiaH ero OMepTSHHii | 1T ]. Ha paccioHHHH 300 km b ^ AyH- 
re Ouao bhaho, mto b nepBoA noAOBHHe nyTsi cacab He 6u.io w Co.iha 
.leieA co CAt-AOM toakko bo BTopofl noAOBHHe nytH. Capa hmpa cnaMaAa 

pe3KHft Kpafl H TftM, W OH npOCKTHpOBaAC* HB CoAHUP. IJOCAPAHee BO- 

Bce ne 6 uao bhaho. Korja CAeA ctba peAeTb, to CoAHtie cisao npocae- 

MHBflTb KpaCHOBaTUM AHCKOM, MTO OTMeMeHO OMPHb yBPpeHHO pa3HUMH 

* AHItfMH. XyAOJKHMK MfABPAeB B llMSHe PHCOB8A CAyMaflHO MeCTHblft 
neAaaw h nocAe aophcobha Ha KapTHHe noAPT MeieopHTa h ero ahmhmA 
ca«a. Ma-3a uithah oOiumA Apcfi<t> capt» Aha Ma.r 

ynoMHHeu HeKOTopue <f)8KThi H3 aapyOewnux a8hhmx. BwHToofipa3- 
HOt* ABHXO HMC yCMaTpHB8AOCb B IlHAPBOM CAPAP MeieopHTa OpBHHbO 

31. VII. 1H72 r., npoAPTaBiuero hsa MtiahpA; b capap MPTeopHTa Xomctca 
12. II. 1872 r. uit»t AAobt, CIIIA, 6ijao bhaho cmai>hop AHHtteHHe bo 3 
AyuiHUX Ma:c, botmv iu^hhnx hotcicm ueTeopHTa. (. 1907 r. Hana.i hc- 
cAPAObaHne MPTeopHH x c.ip.t ob TpayrtpHAxr. noHaaaBiUHrt, mto raioBue 
CieAU nOHBAHIOUH BHUIP 82 KM, 8 UhlAt'Bble B OCHOBHOM C H -64 KM H 
HHHte. «)MH OCOf>PHHO MXCrbl H8 BblCOTP 40 km. peAKH Bbiine 64 KM (AO 
80 km); ca'Mbift hh 3 khA capa 6ma otmpmph npocrnpaKtraHMCH ao bucoth 

* 8 km (naAPHHe MeTeopHTa 3 hmmpph b ripyccMH I. VII. 1920 r.). 6u ih no- 
Ayqetiu <pOTorpa<|)HM riNAPBfaix cacao b Oouihaob 24. XI. 1910 r. (UeHTpaAh- 
Han Hhahh), 2 VI. 1912 r. b IOwhoA A^pmkp, HecKoAbKo chhmkob H3 
P 33 HMX MPCT orpoMHoro Goahas 24 III. 1933 r , noKa38BuiHe nepBue 
npH 3H8KH nuAcBoro cAeAa Ha bmcotp 100 km h AocTHriuero iiotom ofiT»e- 
M8 B 4000 KM*. 1 laHBAO HHTPHCHBHOrO CBPMCHHH fiOAHAS OblAO H8 H = 

— 56 km, tap o6pa30H3Aocb oGasmko, bhahmoc eme Mac cnycra nocAe 
BocxoAa CoAHua. K 1920 r. Ka.ibKe mmpa ashhup o cmpuiphhh 20 nii- 
acbux CAeAOB. PaaMep hmahhok HaraoKa cmhtba b lO - * - 10 * mhkpohb. 

B 1931 r. Ill e<J)ep sikakjmha, mto ahsmctp nuAeBoro CAPAa b nepBUft 
MoueHT cocTaB.iaeT apchtkm MeipoB npH aahhc b apchtkh km. TpayOpwam 
noAarai, mto nu.icBHP cacau bh ihu TaKiKe H HOMbio npn CB.'te JlyHU. 

H 1941 r. MoxaMMeA XaH, npP3HAfHT X -AAepa6«ACKoA aKaaeMHH HayK 

(HhAHA) COOftlllHA o TOM, MTO HHOTA8 B AyHHUe HOMH BMAHbl H3 M THO- 
BPHbe b MPCTax BcnmuPK ocBPiueHHMP JlyHOft nuAPBue oft.iaMKa hcko- 
TOpblX MeTCOpOB 2 — 3 BPA. H BpMP. OObIMHUP MPTCOpfcl He OCT8BA8IOT 
taMeTHbix nuAPBux cacaob, tbk khk npoAeTaiOT Bume, rAe pacceHBaHHe 
MBCTHU CAPAS II|*OHCXOAMT H3 ftoAbUIPe paCCTOKHHe. BnpoMeM, Mskc 
Boam)> 22. V. 1911 r. bhaca Mereop co cacaom b 4 ', noc.ie noracaHHH 
KOToporo 9 Be 3 A« 7 -Op.ia. KOTopyto on nepeceK (mto OuBaoT Booftiue 
peAKOlj, hcm£3ab as .3,5 ceK. Mowpt Out i, sbcsab HCMe3A8 ot Hapyiue- 

HHH OtlTHMeCKOfl npO3p8MH0CTH BOTAy X8 : HailpHMep /I. i' HACOH 1/ V. 1911 r. 

iiaftAtoASA npoxoHcneHHe MtTeopa b 35' ot lOiiHTepa, nocAe Mero b Te- 
APCKOH H8 npOTH)KPHMH 4—5 MHH. fiblAH BMAHhl AHtllb CMyTH*Je KOHTypbl 
nAaHCThl — TBK CHAbHO MCTPOp B3^3A8 M yi HA B03A)'X CBOHM nO.ieTOM. 

B 1917 r. 3 mhai. Tytue bo «t>paHiuiH noAyMH.i chhmkh capAB oahopo 
AHeBHoro 6oaha8 Ho cooCouhmk) B. I'yra n Ilpare na reo4)H3HMPCKofl 
oOcepBaTopHH hmpctch eu*e ojmh chhmok nwAeBoro cAeja. 24. III. 1935 r. 
BaH-OrpaAPH h rpyHPB«A».A hs 2 ijvhktob f oaa3hahh chaah BppTHKa.ib- 
hmA CAeA OoAHAa h ero cMPiaeHHe. MeTeopHT llaHTap, <t>HAHnnnHu, npH 
noAete 16. 111. 1938 r co3Aaa caca, bhahmuA ckbo 3!. unppycu. HpKOCTb 
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o&ierwT c 6op * htii b hux Cur * UHC n ’ ieHOMHU * K * M «P MUNr 
o \* IQia ^ • ■/MCHTlibHUX IIHhUX IIO OkLl^feMy ( j«. au c* „ 

6u^h no^yseH^nepB^c 0 ? SliL'Il^ISSro cAe**** “ ' “ ceK - H 19*> r. 
UBCTHIH 4>OTOrpa<$)H8 .KOABXPOM* ff* 'raff**' C c ** ,OJ,eT ** 11 n *P»ta 
roJiyOoii ne6e (noAyqeno Heckojit in w*.™"*** BbnatJI WMCTO h» 

28. IX. 1953 r. 6 ah 3 ria^H^^aMm^n^ 0 * py T M ■‘•woanoapaioii). 
BMAHMoro hi 38KaTe Co.wua b reqeHHe 2oiT nw/ieBoro r«ii, 
•INe O0A8WK8. ClfJ HanouuuAJi Ja..J * V9Ct H n P*»P"'HBiuerocB ■ CBCT- 

K C0KI4CHHB i, GOUHHO ,TK 4>OTOr P lS ^ WTlmci 2**“ C,M04eT0 * Ho, 
MOryT ChITb HlyMHO Of.Da(k,raHbl Curt 1^1* 0 opHeHTHpoe H He 

nujietuMH b KaKou-jiHfio * e Ha6ju ° AeHMft *«A 

necK04bKo acchth" eTHtt ,.TJ e nociMHTk tbk k.k si 

ctchhx "ssi. 1 , rj; w T “ D is°« 6y " T 1 h;,h °- Ha 250 

Sirwi" CHUc.r'oXkrr 1 ’' Qri°p r 

hoI* ueTiopu M Xihi ho’ i( e nomt^ npoBe l ,MTb .^CBemeHHMe /ly- 
HB 4>OHe.3apH nujiesue hcwockh noin^irwTb b Gmhomh 

Teopu, K8K HSBeCTHO S.2e2il ™ ^ a6 “ X “* Te °P^- OOllMHbie Ml- 

ocrawaioT, Tax nib npo leTa'ior ? Jilt " C4a6 “’ t, C^eiOlu 

3BMeTHOjt TOJIbKO OT BUCo/w KM H "i° THOCrb CJI «» AMICIM 

flOXOABT. EC4H *e KBKOft HHCyib MeZ^,. f MeT «°P“ r«*a He 

• k.?«* ; “ 0T0 “> *•*» T0 °" ^ * 

HawOo^ee HHTepecHbm°0bM <! h| C ^no« a ** C ” ie *’ Hbxo *" u t Hfl e" Baosayxe? 
Koro CCA. c nSES oapeAe.^^8 / no;,yH< ‘ HH " -°P<>6“* «• 

Kir: ~ 

:;rrp! c ~“™ 

>p 0 " p, ' 1, -’" TC > 4, r « , fCTk 

P* cc «™*»«Me cboActu nw,.«. 

crpyKTypa c«ju ■ MSim, R x,p, m p t , ytr ,. n i lieTOplc . 

ce«K, 01 «c M , CTM i Hcc«j,»„,h» c«u 
Jitmit /(oU^ajiuxdtcDc HanD^M Haw Hftosbcrm 4>yHKUHH parnpejie- 

MHKpOHa C03JiaeT ITUfiPrfpnn P MHSIIC DU4HHOK M Ki0f4CK C </ — - 0, 1 

npospuHocTb B03Ayxa txvi//’. - '"J* - o V ’c " ** CIMM, ° hi 

kbk Of CHAoumoro ViepAoro La E L / 6 “ 01 CJ, * Aa > 

HHrep4.epe H uHM caeTa tc i« / / ^ 1 ' B03H HKaioT «mchm« 

_ ^ u CBeTa L<1H >. TO npoHcxoAHT MHorokpaTHoe pac- 

B«H« cHeTa. n P H stom Ill-parr MWHyio pant ar.iHHHiia i? , Htsu . 

Cre " u(y Er » * . I 

M “ UUX t HHMKOB C4e^a H Omn^eChHX NBJiehMA ta Uf>*M n - a 

p. M0 » M b,„ 
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f » rtl# 

no.lHpH34U.HH CBCTH, orpajKPHHOrO OT mix. Fc/Ih / eCTl. tlOK43HI6.il> nor - 
AomeHH* h n noKaiate^b npeAOMAeHHH, to A.m ch.ihk4thux nu.iHHOK 
MOMvHO HtflTH / no BeAMMMHe n<lMOUl6HHH CB6T4, UpOUIPAUieiO V6pf3 
.laCoptTOpHblft o6p436U. no KOSmJxJiMUHPH TV OTp4/K6HHH KOTOpOTO KIOWHO 
no^yHHTb h tt. Pa.iHooCpaSHe / h n nponsnoAMT p83HooftpasHe xpacok 
b npwpoAe. Ma.io npo»p#MHue reAa‘ oipawaioT oahh nt-eia h nponyiwaioT 

AOn<V»HITT64kHH6; M8AO nOMOUl4IOUlH(' TPAB p4CCeHB8 K>T CBfcT >18 9.1CM6H- 
T4X MytHOCTM M nOTOMy OAHH4KOHO OKpaiUfHU H B OipaweilHOM, M B 
npoxoAituMM caere. Mepwoe tpao He oTpawaeT h He npon>cKaeT cBera. 
Kan we OyAer o6cronTb apao c iiuapbum capaoh b ucaom/ 

PtCCHOTpHM CH4M4A4 D0B6A6.HH6 OlACVIbHOfl nUAMHKH. KOTOpytn 6>A6M 

• CHHTBTb inapHKOM paAHyca a. riowHH <> uoAHOBoft npnpoAe cHeia, no.io- 

WHM — i . F.CAH <>• 0,1, TO T8KVIO <14CTHUy MOWKO CIHTBIb M 8.10ft, 

OH8 6yA6T p4CCeHB8Tb CneT oOpaTHO npOHOpUHOHSAI HO > *, TaK mto mu 
yBNAHM roAyftux Ayieft Combine new KpacMux. kbk, nanp., b CBeTe AHeB- 
Horo He6a hah b KOAbue CaTypHa. B cMAy boauobhx cbohctb cseta T4- 
KM HftCTHUB (np03p4MH4H HAM Hd) paCCPHBaeT 0AHH8K0R06 KOAHWeCTBO 
CBeT8 KaK no HanpaiAeHHio naAamuuTO cBPTa (BntpeA), tbk h HaBcrpeny 
ewy (h434a). ripeACTSBHM Tenepn ceOe, mto hbiu inapHK tabakhR n or- 
pBWfter 3epK4AbHO, kbk BeAotHiieAHUH uiapiiK. Mcko, mo ochobhop koah- 
MeCTBO CBeTa OH OTp83HT H834A, npHHt'M paBHOMppilO BO BCe CTOpOHU. 
»TO A6TKO BHA6TK, H4CAIOA8H OipBWPHHt CBetB COAIIUB H T8KOM UiapHKC. 

Tenepb y bcahwhm mapMK ao u — 1; Hi-3a AMipippaKUHH cueta Macib cbc- 
TOBoft BHeprHH H 8 HH 6 T nepe( 5 paeunaTbCn BiiepeA b tcHPByto o^AacTb, Tab 
•1TO npH f> *» ;{ HliepeA H H 83 »A 6 )'A 6 T piiCCtHBaTbCH t Ilf I a llupOBliy npl' 
.=6 HBCTynaer nepexoA k . Kp y n hum “ HacTHuau. IUumpu mapMK c •• 

= 10. Oh M0W6T 6uTb np03p8MHblM, K11K ClPKAHHHUfi. HAH Hellp03pa4HWft. 

• K4K yroAbHUfl HAH K4K 3PpK4AbHUft. B UPpBOM C.iyMiie CBCTOBBH BHepTHH , 
npoiiAH iepe3 uiapHK, pacceeTCH BiiepeA h hbmia HH'iero He oipa- 

\ 1 HTCH . I IpBKTHMPl'KH C ,'THOUIPHHP flyAPT OKO.IO 944# H 6", . 3t‘PKa.1b* 
\ Huii uiapHK AacT npociOe c4> e P MlH,CK<,e oTpaweHHP Ha3aA, BiiepeAH 
A Hero 6yAeT reHb. W(p HU ft yroAbHuii uiapHK U838A HH«ieio He ;iaci. 
a ItpaKTHteCKH H3-3lj AHlW^paKUHH H OTpaweHHil Hekoiopoe KOAIl- 
necTBo sHeprHH noiu., eT uu e r e ^ Tem pi. nocHorpHM. mo ;iacT oCuuko 
lacTHU, t. e. nuAen 0 (j cap^- CwaiaAa AonyciHM, mo b< e uiapHKii oa 
Horo paiwepa. Oft^, K0 Ma .ipx mbcthu 0.1), npuipamiux h nenpoa 
paMHMX. ecAH ohi, H e cAMi» Kt > v ' iy‘ T oe, 6>Aer Ka>aibC« io.iyf>OB4To- 
6eAUM. ecAH we omm. ry>‘7^> r ^> HfriHer aabbti. itHeBue hba 6 »hh. 
IlyCTb Tenepb Cy^T ofiAaki> M3 .6o.ibUinx* Macnm (;. 10). OKaiu- 

BAeTCH. MTO pacte aHHP or Ma *< M i»hhx 'larrim iipoHCxo.iHT t«k we. kbk 
ot uiapa roro w»- o.4i,em. 1010 ** M cshtsah bacinuu uiapi haMH. 

OKtSHBBeTCH, MJo oMCHb mClHUU (TtHia na.tO'IKH), HAH OMeHb 

cwBTue (AeneuifMKii). ftet iiopuj^Hi o opHCiiTHpoBaHiiue. 0yA>’T paucMBan, 

TBKWe, Kak H Ipap, HO TOAhMJ HeCKO.ll.KO HHOro 06-beMa. 1 Op.l3.TO CH.II. 
nee CKa3hlB8PTcH BA II H Hite HeOAH (, r < - , . 3HOC ' IH M4CTHU, KOI A4 OHH HCOAHH8 - 
kobu. To tab ponBAaeTCH AoOaBPtHO paiceHHMe, KOiopie howct in Ka3iiTi 
AOBOAbHO CHAbHO Teope.TH^eCKHl 01 • <H ^ aeM y ,o .HHAHKarpMCcy paCteHHHH*. 
TaKHM o6p$30M AAH llUAeBOTO i*6Aahd BaiKHO CblAO 6u HSMepHTb npoi 
paHHOCTb B CAOP, TOAU;HH8 IOT0P° |n M3BeCTHft, HaflTH HHAHK4TpMCt'\ pBC* 
ceMHHa H onptAPAHTk cieneHi. i|oA«pH.iauHH pacceHHiioio Cbera. Ike mo 
Aynue Bcero AeAaib b Ayiax oiuoro mteTa. CiiemeHHe yrAa p iiaHCoAt- 
uieft CTeneHH ii0AHpH3auHH npoAf*^4 HT sftKOHOMepHO npn usMepeHiui p 
ot 0 AO 1, nosTOMy, HtuepHB p) mowho cyAHTb 0 pasuepe m 8 cihu. Ecam 
/ eCTb KOAHMeCTBO CBPT8, IIpOUieJlU16< nyTb /. B OftABke, a / c HiMBAbHOe 
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KOAHHCCTBO CBCT8, TO BeAHWHa B ~ ~ log nat | MSblBtt'TQn KO*M>H- 

uweHTOM 9KCTHHKUHII. 3HaB pro, /ien<o onpeAPAurb MHCAO flWAMHOK N B 
1 CM*, TaK K3K C yMCTOM k IIH H OKa3blBaeTC* . MTo 1 •» ■ 2r.Vtf* t 8 

o6uvee koahmcctbo iiuam u rpaMMax na cm 5 OyAeT if ‘ <n. Been hs 


BeCTHO, hto b^ahth Co a hub He5o KartercH HpKHM; npHquHOft t>t hhah* 
KaxpHCra pacceHHH*, Hanpaa.icHHaM Bnepe/i OKo.iocoAHpqHne CMBHne 
TeM apqe, qe\t 6oAbtue A Kcih eme saneqaTe ibHoe hbachmp- neHeii 
ma h r^iopMH BOKpyr tphh ro.?oBhj, na.-iamuieH wa o6ahko ryMana, wa 
nhi^bHyio rioq*y hah na pcnMHKn P.iopHH BHA«a BOKpyr ienw caMOAPTa, 
nona^aiomeA Ha o^/iano. 3io am«{* Jipjkuhohhop BBAeHHe npoMcxoim H3- 
3« pncreHHHH ceeTa .Haaa.i". Hm hcc oVbqcnvieTCH .lipoKCHCKHft npM3paic* 
H Ht.lHMHe oAtJ'iaa HKOH<>fl*CUrH Hi'V',p*)KaTb BCH l UIKH BOKpyr roAo- 
bh. JImiJ) {> paKiuifjnHue Kpyrti hah paiv>Knwe n HeiuiM" uohpyr /Ivhw ofia- 

38HM llpOHCXO/KAfHHPM pflCCPHHlflO „Knt*pPA", b ro fllA'HHO Hl'VlKiiaPTCH 
B nhl^ieB )ft aTMOi <J)i*pP (KO.ThUH F>lf!MO;i8). H:i Krtne.TbKLX BOAU H K pHCTBJl • 
JIHK8X Ab.ia b o^.iaKax hah na i8M(mmliihx okhbx VrAOHofi phahvc # t«- 
Koro Kpyra, paaiiyc qaminw r b ^bmchmocth ot nopniK* n KOAbua n 

. . /I 4 0,22 f •* 

AAHHa boahw a CBH38HW (popvi y.ioH IlepHTHepa r z. • ^ - . Ha- 

npHMep, Kpacnf)*6ypoe KOAbim npn niBepweHHH KpaKaioa a*ao pa3yep 
By.lKaHHMCCKHX flUAMHOK <2 — 1 MHh'pOHB. 

BepnewCH k i8hhnm o huaphnx capibx HH(J>4>pakiiHOHHhiP Kn.ibn* 
HaftAiOAaAHCb b Hiix TptOKAM y nao b CCCP - b 1 903, 1933 m 1947 rr. 
h bhammo thk/kp npw naiemiH Ciaporo riecbanoro b 1933 r p*ahv- 
ca KOAbna nepBuro nopHAKa (n — 1 ; npHMt-M H «= 6' , torn* a » 3,5 mhk- 
pona r: 44 f>, c a o aobb t t.i i» h o *iacriJHH nuAewux ca^xob 6waw .KpvnHH- 
m h - Kor.Ta mi^yab, noAHflBium'b Bbime CAeaa. mo>kho 6vaeT ynm^Tb 
Ha hen r.nopmo, thk ksk aa« * 6 3epK8AbHwe mapHKii oTpBTKaioT 254i 

HaiaA h 75°<> BnepeA (npw h 1 bio cooTHouieHHe coot bctctbi*hho 

ecTh 80:2() h ^7' 33). To, hto nnpuKii momcho npHHHtb 3a st’pKa.ibHMe, 

BH1HO H3 paOOT 1. f Jl. KpHHOHfl, H 8 HlPiUlIt? TO HX K IK HB flOB^pX HOCTB 
ca mhx wereopwroB, t& k h na Mf*ae naa^HMH Chxotb* A thhckoto MfTeo* 
pwra: uiapiiKii ^.iec rsIIJ ,H, caobho ii h am po aa h hi Bt*poHTHo TaK>«e tasa- 

KH H C.ieCTHIIUl CI^ MKa THHC IIiapilKM C>'AH no ABHHhlM OnWTOB C HX 

HAaBAfHiicM h n\: HBepn ■ B tom h Apyron cAyiae ohm oKaxu- 

BaiOrCH MMKpOCK(H IH t ieCK MMH KaPtMbKflMH, CAyTbIMH C p iCnAaBAeHHOfl BO- 

BepxHoCTH Tfja'H nv ^ hBl ppH30BaHHUMH h B03iyxt*. Mmoiotch ah b n«Ae- 
BUX CAeABX qaCTV mu Hen paBHAbH()fl. O^AOMOqHOft <t>OpMhl, M hi Hf 3 HaPM, 
HO CCAH OHH H e CTb| T o BAHHHHe (popMU AAX MBAblX qa^TMll HBAHPTCa 

BTopocTcnt'HHbi m g pacceH H,,H c Bera. 3xecb Baa(Hu pa^iepw y h mhcao 
qaerwu M. /la^op 1TO p H!je HCCAe,ioBanHH awmom ra(5aK i. Aa/iawa, kohoth, 
HamaTbipn m ap. noKa3UBaf° r » X]1 ° D bm hi moH o^abcth cneKrpa ko'<k)m)>h* 
queHT norAnmeHtyji k - a* ’• npw mcni npw a 10 ^ MiiKpoHa h MeHee, 
x - fi, a 4; ri|| H a ]0, WHKpoH H ^o.M*e, r — 2, n ™ 0 f T. e. CioAee 
KpynHHe qaenm^ n ponycKt <Kjr ch<?t, nf OKpauiM bbh ero. Aab mactmu b 
1 h 01 m m K poij cooTBern BeH!, ° x - 3,‘J m 4,8 m i 1 2 h 2.8. 3to 
MC noAb30BBA ii. <tVCf HkOp OHPHKM p83Mep()B HHCTHIX BW^poUleH- 

Hbi x b ATMOC(J>ehy B3pu»OM TynryivKnro MeieopHTa; oh n oAy mha hx pa- 
Awyc rt -1 MHI,p 0H MnXHO AVMilTb, MTO npM IBHJKPHVIH MPTt OpHTt H8 
pa3Hbix Bwcor a< 6yxyr ij MHpoB3Ti.cn m;icthiuj paanwx pansiepOB h 
mo b KancAbirj a^hhuii MPMen T no.ieTa o^pa^yiomHecH qacTnu« MoryT 
6biTb Tanace pa3AHqHbiMM. T0 paccroaHwe D t n >oAth Kotopoe b 

nfaiAPBOM CAe^e HHTeHCH»bod b yMeHbinHTc* nr — 2,718... pa3 
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,, OCHOBHHM#). EC^M • ®CTb .O D- 

‘ . a. ««(»•». hhothocth « . r'»*. «« 

WA' ^ 2a 1 00 


2a>> 

i<7 


H.CTIIH N Hi CM*, v M«ccy MiCTMU B r/u*. nO^KM D 

Ml< vw* atiaejiH kbk icamko noraouieHHe b fluxe neMHoft Tpy- 

Sr 

r nTVT ; 3 °,To% %.aero‘ «ei. ««>» t« upolUeT to.,«o 

f C l mIkoIh. CM* OKBJMOCh, HTO P U MHCTMU f- - 

npHsex mbcIhu c (,-4 h.ih 2 Ou.io Menbuje b hlcmmwo paa. Ho***" 

hhcht oaiaG.ieHH* ceera errb ; «a o.iHy Macrnuy noay«.oercH a = ~ - 

,M_, » aeacHbix aviax H B 2,0 paiaGo.ibiue a chhhx. \> -wee wea- 

K.ie’ HacTHUbi A«wr M^Hbmee *, xora h «e n y Kl^rae 
OfimewsBeCTBO, *iro HaHftoaee HenpCMpaMHHx 6yAe / ' BH . 

JrT=“ (f H. rioKpOBCKHfl, 1939). flbl.lHHKH KOHHiTHOrO BOWV Xa.^BH 

AiiMue b nyqe co.iHtMHoro CBora, b cpeaHew HMeK)T p P . 
pOH *HaB6aaee pacnpocrpaHca CAtAywiiUW ka8CCH<})hkbiihh mcikhx «*ac- 

- Srf-d o, tys £ r;r.“^r .^pcno. 

ttO«HHO»! HU „M«* CHOPOCTWO. IH^pV .«» ^HCtHIUH THtpAU 

*MAMe. - oasMeo 0 1 ao 0,001 mhkpohb, niAeHHa «e “P 0 " 0 *®*" 1 ' 
m .L* “o,S7l<y«. .»«• yua leytoT . Ppuy» 0 . 0 H 

ibmjkchmh, AHiJ)4*yHaMpyK»T. „.,„. nr ,u 1 mmkdohb b BOiayxe 

Odut noKaiUBaer, mo «cthm *'*"££* c Monam., 

Hl - noryT ao.uo octaBarbO.: ohh r oBop*T ~ KoaryAHpy* 

VKpynHBioTc* M noroxy Buna-iamr Ha TH ,. M H eycToftiMBfci 

•», (o4p«H»« HPOUHCC MTH «04« 

MeHH nocAe o^pa^oBaHMH Awwa. P KOHiieHTpauMeA Maciwu bomth 

B ,pyrH< cy««, 

ire; oZi £Z£ o£.. "P» k» - ™*' mK 
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uaTeonaw »io cnpMfA-iHBo » Ooawuihx upejeABX. Ilpn mcaachmom au- 
MOO0ptaioB>UNH BOSHHK810T KpynMHe AMMGBMe HBCTHIIH H u6p«HO_ibll.M 
, - KOHiieHTpauHt-fi 50 Mr m* h3mhibk)Tch ne cabuikom ftucTpo ( 

^^ HaMeHeHHe mhca. <acr«u co Bpe mi hcm oahh.kobo aah pa™** 
iumoi llpH HcnareHHH mcisaaob aceras tk P oMe Au, Ag h Ft) b s.ieK 

TOOAVTC n<».lVM.1»TC* A*-* H3 MX OKHCAoB; H P H ATOM Mid BUM A*MOB 
nOlVMSJIHO. CMAkMO SapflJbeHHMMB, KBK H II PH OypHMX XMMHMeCKHX Ahl- 
MOoOpasyioiUMX peaKUMux. 1 1 pH hh3koA reMnepaTvpe »Toro M,C H 

THUHOKMH MUTCH SBpBHieHHMMH nOTOM, BMAHMO 3B CMtr npHCOCAHHPHHH 
HOBOB BO SAY XB TbKOBU CBOiCIM MetSAAHMeCKHX B9p030Affl. COOTBCUT- 

bvioiuiix nuACBMM CAeaan *eAC3«wx MeieopHTOB. TlocKOAMcy hx nia- 

DHKH H«AA«HM MBTBAJIMHf CKHMM, TO BTO 3HHMHT, HTO OHM 6WAH CAVT* n P H 
P hhjko«* reMDeparypc H3 bhskoA wiemcH 3 acT*HBimu<*ro *e.ie3a 
TeAWHO MHOnie UiapMKH MMflOr BHA KHlieA bKB l XBOCTHKOM MAH, KBK 
nvSMObKM HOJIM BHyTpM B BAeKTpHMfChOM no A a HaCTHUHl OKHCAOB 
MCSAfSB Fe,0, o 6 P B30BHBBAH UenOMKH, TOW KBK B OTCyTCTBHH nOAH Btoro 
Aujio UK H Htnr. OKNCM KpCMHHfl SlO t . C)K»Cb Hit*** AHC 1 

AOBOAkHO ftOAbUJMa L P HKH. n P H BOSHHKHOBeHHH ANMOMX 
paeT poAb KOHuaHTpBBH h , TesmepaTypa, ABMeHK^. 

Koe cocroHHMe. CTeneBb AwcnepcHOCTH on pw a Her ycroBHHBoctbAHMB 
KOvnHue hbctmuh KOBryAMpyior ©MCTpea. KpoMe Toro, c noHHMte h e 
KoimeHTpaiiHH hh*« HenoToporo npeAeAa aspo30Ab ctbhobhtch yciollMH- 
lum np,.' **10-10 cm* AaposoAbHoe o6abko oJmhho bow- 
AHcnaocBO - b He* BcerAa npeACiaBAe hu mbcthuh pa3«oft BeAHmiHM. 

roporo OHB BOSHHKAB B 2-10, 06 MMHO B 4-6 P B». "O^OMy OHB U P 
DBCH^riX 3BMf HHeTCH 3 KBIIB 8 AC HTHOtt e& ClpepHWKOA. CvHTBCTCB , MT( 
VCTOUHHBOCTb AMMOBorO OYA 8 KB Be 3BBHCHT OT eTO MeKTpHHeCKHX CBOflCTB, 
XOTH HBno AcftcTBHeM yAbTpatpHOAeTOBOfl pBAHBUMH nHAHHKH 3apa*a- 

cyMMapHofl ijaoiubah, nomac oneHb 6 oamuo«: Hanp . 1 MM Hemet TB 8 . 

iipeapameHMoro b 10* kyGhkob no 1 Ky 6 . MHKpoHy CvAyi Huerb nsaepT 
HoerbOfi kb. Merpa! MexaHHMecKoe HSMOAbMCHne TBepAMX Te.i h a 
• mCTHU MeAl.Hf 10 MHKpOH H C TpyflOM VASeTCH P HAOM npHCMOB HOA y tin b 

1 “SSJoh . rop,M» «r p « noAy^.erCH pacuMAeHMt- ^ hakocth. op.Mf- ^ 

neHb AMcnepcHOCTB nponopuHOHBAbHa SHeprBH VAapa h t«m 6oAkUi* ,ne» 
MeHbUie BH3KOC1 b n.TO T HOCTb H nOBCUXHO THOe H8TH)b* HHe AH.lhOCTH, npM 

>ie m b OKB uj aa e TC a , mto npouccc nvAbBeionauHH chhmh c b«» 3 hhkhobc nweM 
ny3UpbKoa c tohkhmh ctohkbmh. Hpw aohbhhh nocTioAimx ohh 
bLtc P h hb 6o.iee MMxae mhcth, ..pHHHMaH.mm* c(t>epH«iecKyK> f“P*^*** 
HMeiomvw HaHMt'HbuiyK) sHfprHio (K> H. Belmep, I. • > * 

6, CT P . 25). HaHftOAfeBbicoKyio AHcnep. Hio axk.t Bipuni. 1>K KaK r ” 
bbh BOAHB yAapaeT o ftoAbiuo* •tHepraefi h npeoAoAeBBer chah cnen 
HHH B^meciBB c bwcokoA Tewneparypofl t KiineHMii, 6yAy«)H **WKMmm 
MOrvT HBCMTHib CBOMMB napBMH noTokH ropavcro BOSAyxa 

OXABMCAeHHH MOWeT BMAeAHTbCM (KOHAeHCBaHH) BMCOKOAHCnepCH pO 

, A1 . Tlnu t > r »00 7 PVAHO HCKVCC1 Bt'HHO flO/IVMMTh HS 

~ M«; /ro oM*fTc5 y f/i«un.o» ..... tip. «».- 

neKclUR. napos Miuectiw n{OM(..'.Mr h. p*,.iport.ienHU* hw4hiik«* .ora 
Se SScJIf Oce»»K ohjimook > Bo.ay.f onpojf."..c. 4»P»«.o» 

Ctobcb (1H52 r.) a npeACAax ot 0,4 ao 100 mhk P oh: t — - a’g H 

FAe (7-pBAHyC HaCTHttM. P •* ^ nAOTHOCTkBO^Xa il MCWttM. «-^ CKO u 
DeMHe CHAU TaweCTH M h K034 l 4> ,IUMeH r ■»»*‘ <) CTM ( * .*> J.^BCTHttk* 

Sbabiot b Bosayxe tbk, mtoCh conpoiHMe«M« ABH*eBH® ouasaAOCb ham- 
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foAblUMM. HWip. IlAaClHHKH-nAaUIMII, 6pyc KH ropMBOHTiAbHO M T. A.i la 
HOVIIMIIIt mCTMUaX CKaSHMCTCH MIH H« <MieprilH »03Ayxa ( KOTO 
H Taicae .hiactokcobh" mbc-thhh mm 

hvVayt acrpeiaTbCo. Wmcacbho cKopocTb naAeiina M« uiapHKa n.ior 

HOCTH pm *» 1 TtKOBB ( ClOKC *MM44HKCH). 

/a<U. 1 


P«a«tc inipuM 
C*f>pocTk •***■*" 130 


1 10 

’ 1 

0.1 

1 001 

| 13 

0,013 

0.CC022 

j 0000011 


MKKpOHA 

ill-* CM cck 


n 0H a - 0 1 MMKpoHa paaaep uiapHKa AMaeTca cptMMMii c a 4HHO« 
«v P ™ cw^a-o?o npo6era aoaxyxa, u.. P hk .an-aaei npocKMb- 

3UMTb MtKAy nhmm m conpomMeHMf naxeHMto yaeHbuiaeTCH, mto Y MTe " 
rjllio* 5S«W«. V oaCTHU 0.05-0,1 MHKpOBB CKOpOCTb OCeABHMH At- 
IaJ™ tbkoA kbk h CKopocTb Cpoyno*. abhbcchbb h ntAtnue HaM-naei 
nnoHcxoANTb mraarooCpaaHO. boAee mcakhc mbcitiou ysaciayioT b mo 
JSS ioSL ABH*eHM. Vaaa h «e occawot. Ohutom bto Mine* BnHKCAb 
mmn ammo* okhch Ikwe3* B wysie ue TeopHMX c«ao» pM^ewMBHe hx 
OK asuaaer OoAbUiee Ae ft crane, mhm crapeHHe aum* ot M*ry«- 
KUH^I OCmKXeHHH D09TOMV 3TH AM HBJieHMB A043KHU HTpSTb BTOpOClf 

“* "fa ' KUipw -V ct..ubktc» M .. <V to 

.rp.«,me* polb pe«o-6.«.a-,i » c ? c"> 

nDcMe6oeraTb Kabo»o V b iihacbux c.ieAa x i Mhi jHaeM. *no c 1 cm 

,:S»“p,SoC.. «TBOp.1. » nO.lVT* » I «K. «»«*! “•* 2 

4-7 MM toaiuhhu. Ilycrb doa^t MeTeopura B 300 KT AAHTCM » caa. Mi 
MHX 4 ceK CO CVieAOM, AAMHOt 80 KM H HaHMbHOft lUH|)HHOtt 100 M. no- 
?"ra BTOtcrM np« .janoCH «-3 coct.mt okoao 100 kt. kotopmb. 
OviiVMM paBHOMt-pHO pacceHHH a uua*>bom iihauhap* cacab. A«Ayr naoT 
Bocrb V^IO' 6 i-'cm*. llpaMaB paswepu huahhok cacab bI k>6. mmkpoh, 
^ HaiaeM »* wao b'. cm» P P .bh«m S - 130 Joa-o m » 

■«1 i-10 4 cm*. TaKHM o6pa30M KoaryAHUHeft b nwAeBux cacabx Meieo- 
DOB moikho biioahc upeHeftperaTb. ToAbKO b CAVnae npncytCTBHB cyftMM- 

KpOCKOnBBBCKBX «,J1 Oo'.-BBC, 3.— «• .0 . -«« 

AHUib HecKOAbKO npouenTOB Bemecraa caeia, bto n»ieAO 6u 3HaseMMe, 
HO VAeAbHa* pOAb T8KHX M8CTMU, K8K BHAHM, HeBeAMKB. IlMAeBOll tABA. 
oOpasoBBHHuft MerropBUM tcaom b arwoctpepe. ciaHOBHTca cociaBHOft 
Mactbto nroft ooc-AeiHeft h b cbobm uoueaeHHH o6b3?.h noAMMHHTbCH m- 
KOHBM HOBeAtHHH BOS4YXB -H«np. V4XC fBOBaTb B JJ,”' 

MMMeCKoft tMpKyAHUHM h ryp6yAeH U HH Men nocAe ahbb Buuie. tcm Omct 
pe« mact nepeMeuiHBBHHe caca* c hhctum bo3A>xom m ou^rpee paapy- 

"""^Uo^npHMHHe He aoctbt om hocth KOHiitHTpa uhh N mbcthu c.ieAB b b«m 
mo ik ho (Jmao 6w nreHeftperaTb MHoroKpai hum P bcc®bhhcm c^tb. ecAH 
*6u onTHnecKBH to nua «e 6 mab ueAHna. lb sa mhotokpm i h<»cth paoen 
MHfl BOiHHKaiOr re AH4>4*PBKaHOHHUe H HA e H H H , o Koropux MU ' r 0«WJ^ M 
u no 3 To4 vkv npnqHHe noAHpHiaaMa oTpa»KeHHoro CHeTa > MU»biuaeTc», 
«er B-eKo,opoft crenenn ^noA-p,uyercH. K co*a. «»«,«- «« 
noKt TaKH* HJMepeMHH; hx • AeAonaAO ou apoHSBUHii. b Tpex noAoxte 
Snat no* 00 . .loOaBOHHoe ocb* ui<-hh.* oieja pacceHHHUM <. ueTOM «e0a 
JtK*e yMetibutaer cieiienb i oAxpHaatiwn m upMAaer OeAecoi.aiuft OTre- 
hok lia rpaHHue c.i«Aa nponc\oAHr Macnmnoe oipawenaf (»eTd, «• b 
AUMH ay KoToporo (a^b 6 «ao) oKa3UBaeT uAHHHHe koamm«ctbo CBeia, nor- 
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AomenRoro h pacceaHHoro BtyrpM ca«an. Oarbxo imhhii «pK0CTk 
CBeaa ftyaer saaHcerb ot Toro, boa kbknm yivioM ero ocaem.er CoAHne 
B oo/iaxe narnia npoHcxoAH? paccoaHMe caera. Ero npoMSBoxar aacTHiui 
c K I (NaAexyAHpMoe pacieaHNe P<*on), p~l (aH^pakunoHMoe pac 
cmnH« Mh) m npeaoMjieHHe h orpaweNHe bo aakoaau reoMeTuMMocitoA 
oiuhkh b CAyqae p»l ( reoMOTpHaecKoe pacreaHHe Opene**). ^th tdh 
MM PBCCMHHB n<asBNO nepexoANT Apyr b Apyra; HHorAa b oahom ofiAaxe 
mo who OAHoapeMeuHo mwiyHHTb Bee ipn bhab pacceanHa. B nepaoM cxy- 
%ac MMTeMCMBHocib pacceMHMoro caeTa ^ nponopBHOMaabHa xaa.ipaTy o6b- 

cm* V aacTMiuf b.ib «*, «rro CAexyoT as sbxohb Psaon P— V*. 

r ««_v a * 

,rM n " *• KO, W" ,u,M ™ np«4oime«Bi rbctniui a sosAyxa. 

HayaaB pKtMiat cbotb, yASAort as we ycraaoBHTb, Kaxite MoxexyAu ra- 
BuTaxytu nan cnAiocHyTu LlearpaMR an^n^pbkiinohhoto pacccaaaa 

aOANWTCN nMAHNXN; OBO NBANeTCN AAN BBC OCHOBHWH dttKTOpOM 0(100- 
AOANIOIUNM oaTNHecKNe CBOtciBB nMAtaux ca«aob, a Tax KSK a' 0 » hsko 
X A, TO MBNMC H3MeaeRHN eCXOARMX napBMOTpOB MOryT npMBeCTR AB*< 
K RpOTM BOflOAONCNlfM pesyAbTBTBM. HHTeHCRBHOCTb pOCCeaHHN OyAeT BB- 
aacetb or A*arpauMw HanpaaAeMHocTH, aahhu boaru n aeKCTopoA ere- 
aeHN pa an yea. 3ro - nsbocthhA him CAyxaft ns p»ahoaok»uhh, rAe pas- 

Xepii H3AyMaT6 IN N AAHHB l(V1HU OANOtO nopNAHS* Mfal yaf BHACAN *ITO 
opa a- 1 MHKpoH P - II, Tax HTO larrunu flvxyT CMHTaTbCN KpynMHMH 
AAN hnx reoMetpMNtcKoe paecoNHHe Aset 16,8* SNeprHH, pacoMaaeMoA 
aasaA a b cTopoHH, TorAt Kax 83,2* (.Corner aacTHuy h npoAAer sac 
p«A. NoSTOMy nwAeaoe oCabko b6am3h Cox hub CyxeT ocoCohho bokhm- 
to ate npoNcxoANT Ha neCe a ceriaeHTe sapM. Tbkbm oflpa^m, AM<tKt>i»aK- 
BNONHO« pacceNHHe a NaniCM CAyiae aaxaeTCN ocnobhmm. Eoan Cumo*- 
ao 0WAO NSM^pNTb NS Asyx nyHKTOa no pbsnmm HanpaBAOMNN n apxocrb 
ooxa ks, TOrA*. NCnoflbsya pacceanMN, ao cooTHomeHH» apxotTeA momcho 
Omao 6u hbAth paSMep Naernn nu.iH HanpHMep, do <P <*>. lOuiAeBMNy 
AAN CMMero CBera (X r0.525 MHKpox), ,to othoui^rmn aan vraos 160® h 
M P aBHO O.OI MjiirHeHHe pasMepa aaerHU acero a abb pa 3 a yae.iHMH- 
aaer »ry anippy a a£cmtkh pas. tnk «<ro Meroi 6ha 6u OMenb tohhum. 
Cob m err hoc ArAciSHe MOAexyANpRoro h AH^paxiiNonHoro pacceNHRN 
apH h°a ht x Tony, iro a saxone PMea HHTen. NBHoerb pacceaHMa Ovact 
yOuBaTb nponopnMOHBAbHo X-*, ta« A<4. Hb^awabn oOabko .rb npo- 
WeT # momcho Otrfjo 6m Hrirt r m oOmee norwomtHMe t'WTa, xoth hvmho 
BOMHH rb, mto SAeeb AeActByer TaKwe MsOMpaTeAbNoe aorAorueHHe B Ay- 
aax oahoA boxhw npo^paMHocrb oOabkb wmxeT OwTb roBcew we tbkoA 
xax a ApyTOM naeTe. IllyxeAKHH AoxasaA HaARane naxcHMyMa npospaa- 
i OC1 nVI£i, M M<fK ® TO P° ft *• aaiipHMep, aan xaneAex boau a 1-2 m^kpohb 
"*• y OoAee Kpynhbix Ran hr, rxe pacreaHwe reoMeTpRaecKoe, 
BToro Her. npospa<iHOCTb nuAeaux oftAaKOB ksk hs mpakh x. tax m hs 
xpynHUX aacTHn yBeAHaHeaetra x xpaooA nbcth. rto xopotiio H3 B^ctho 
ns npHMeHeNNN caeio^HAbipoa a Omrokabx n (pOToannai bt«x. Paxwepu 
NBCTMU HCKyCCTBeRHMX AaOOpaiOpHUX AbiMOB, BkAX>V8N CBBty OCbJMHO 
paBHW 1-2 MHKpOH y HNX oorAoweRHe HSHdOAbmee B bhahmom cnex- 
Tpe. BoAee Npyanue hbcthrm (2-14 mhk(oh) pacreRBam M ocAa«ANX)T 
OAHHaKoao ace Aahmw boah. 3 A ecb i aeceaHne npoi epunoHaAkao kBaxrary 
paAHyca: tbkrm oOpasoM nepexoA ot btoi oA k umoU creneHH paxHyca 
BpoHexoAHT babbbo ae* >y H«np aan X-0,61 npx a-0.2«- 

M ®* 3 ' MMxpoN p - 2,8 n 3,4 h cootBercTBeHtK) noKBsareAk 

3,3 a 7.2 Aan puxaux bwahhox aoao OyaeT oOctoNTb HHaae: HRTeHCNa- 
B1K.TL paCCCNBBOrO CBOTB MOXOT 6XTI np0B0pBN0M8AbBB HA OftVHy N 
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MOMMA flOJtHIIMM OKMSMMMM^M OeMOJM'jMMMM' M3 

y XCAC3MWX aeTeOpBTOB. K CU ’ ^ M X, M TOAW*0 AA*» fo/lblllHX 

hmm NNTeacaaaocTa ofi **“* k»sap«t« p* ah yea. ro ao^noano, mk 
.J iCTHO, Korju enpaaeAxaa "“S* ““YSltciC ■ eowerpaeacaoro p»ceea- 
Wuuh TpayOep » Bep«»p. * «*npaMeaw anepeA c kow|>$h- 
‘ {STamipKum V******* ™ no**, P«*<iUM 24, cootaouie* 

^Wwtom Naapsaaeaiwc™ ^ap^AA* * pMCOHCC aesasacauo ot X, 

VM.aaaai : aaepea* noBp !*'^ - y 1 o6um»m« o&aaxax. Ha aera^MMec- 
avo xopoiuo n ( oaepaeTca Py B0 jk^htcx m notoay Aenactoa 

, m aupatax apeaoiMeaaaa ***** Bt gaepcAt • a»aaA, a«iwa«* 
jpgrpaMiiM pacceaaaa 6 y£ T r Ienpojpa«w« **V«aw- Taaan 

\ mapMKN 6yAyT *e»cr»oaara « ■ ' JJ me4 , e sawx, ecaa oaa 

itmg'om. mMeawe cap aw aeteopaioa a v 6yA y T 0 TAa<«aTbCx 

£££ ns wax apyaawx "^V^HM aSl Kaw. oaa h« cosAaiyt 
a**?- apoeatapyaca mb ahch C ftoaee npannc aaciaaw c sh 4>- 
■Mtpy r anx Tanax ap^ax °f* ^ 0 0 p,, naAeMMH CaxoTS-XAHnw- 

CVuioaHWU paccaaaaea. wo anL w ooMomeaae coAaeMaoro 

eaoro aeTtopata a aab Tyaryccaoro a A»y- 

- w *“* 

^fcgntaaa • caaae. uM0H gfoette o6a*aa npoacxojMiT 

n »* •** u> SS SSTSTS . Ty.».PMw »mctw« ?*: 

\ 0/mo* p«T«oe P #CCe * Mlt€ 5 fc ^ 1#nW# o MMOl- v Hft **C*0 H»CT»ft. E 01 * * € *° 11 
v *TOft«> WmoI wctnutft no onthb npOT«**" Moe * to r*^en Ml je 

yrpanjin •****• ■ k a^«iNA Ecmi <iic*imu iihhuiwt 1 i Iff 

«rra ap^^xo**" ^^^waaaece aaac a aaeexca, ao oao 

A;«a*r# aMaaa, to aoia tanae *r* nflu-^MO ryctai a aenpoapeeau, 

* JEl aiamii-Tf Taa aaa tmmmtt c^aaw tttm i aacraa. 


M5l aaaiaaai Taa aaa awaaeiac cww ow £ || , l# mi ecu aactaa 
to •P iWAIITti *bodmm 1 »*) opncytanyet tme umoc 

Cpaa w BT takMO apynawx " B f )ecTBy *»cao cyOanapocHOonaecanx 

•owacet. ad AOM^a»o, aio apa 

vamaa, aanp. c «“0, 1 0.01 • oC4f< ^ irHae notoaa catrTa aatt ae 

■msairr aaotoapataoM P* cc ? 11 ** a no raneptoJiaMecaowy 

‘ jn«aa»atOAW.oay saaoay -W»P« *™ K poae toro. npoac- 

i rie d cctk kokMwu^^t P* B umom 

aojwt .ocptaaeaae‘ cneatpaabaoro coctana ' eJjiun. wsao noaa- 

Maeaoe uOasko oaaswaaetca anoxac ' M J^??JJ ||BMtc i norAoweMae. npo- 

BjyoOi^oK i noo chj wo y tiacTnuw yrjm c fl * 

aopaaoaMbaoe aaomaxa aacrau “ so— 0 70 an aoraoiu^wt 20— 

rs% .. a Ke4ToseAeawx Ayaax ^* 0.50^0,70 »»a^ ^ cvu4ecT , yeT . 

1S% ao awaacApaaio a onWTy, oowax ■* h^-k MMOro Bor40 . 

Beta cyia^ciayet a M *l*“°^ 44 "o , ‘o^ ! a *erca oapatm-HHW". Mu oOwaaO 
tMaaaa caeta, to umcmc io&wj ' 10 £,aae npacytaay wt aac- 

ae aaOswAaea BO rAouveaaa. 

pi ^ut pasaiepoa c pasawaa oM«wi» ~ 



AMTEPAtyPA 

„ , t.h^ccmmM n. 

•• *£* « » s^n- '» * *»■*• » ^ u - — **“ 

. r-“ r.n -»r: jj2c ■ * * *• 

t ®l “t_ o6wu ■ Mt aaa m a a wacfF ^ 


Cap. It-*®- * 


%% % 
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la th# planet tg This explanation was giwen in L»1 


»i»t of the particles of refractory sutstaacesj, sxtch as 
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f -P v : 3$ '.;V V -r 5 . g 0 

Neptune are of smaller daaait^ tMm; that of the 
Saturn* In this report we shall 'try tr explains 
iarliy. 

The peripheral parts of the greatly oblate dost sub- 
are not heated, by the Sun radiation* Only the star# 
lO'-’^erg/ C3f""9ee heat# these part® of the -Inst 
This radiation ©an heat the dost only up to 3 °K® 

The most Intensive source of energy is the friction of 
protolpanetary bodies when they go through the dast 

These large bodies create not greatly flattened out 

gravitational interaction between 
lent to elastic collisions.. The thick- 


of the 
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I J VSSS*. y j 


wh«m r - is tbemedim effec -Uve radius. of large bodies 

© 

.■in. collisions with axaall 'bodies* 

In the case of gravitational Interactions 


^[d + 8 *»(!>” 



here a is gravitational cons tent* In the case of direct 

collisions r e * r 2 . Produced energy e is very roughly 

determined by formula (1), because we do not know what 

i^ertion of solid protoplanetary substance was dispersed* 

in order to define 8, a ectoplicatea theory mist be needed* . 

the large bc^ies far© W direct collisions and their 

lfe"S§.-' : .. w • J> n 1 W4aa A t STCS * On the 


According to the formula (1) e is in the liieits of 
loo erc/cs^sec for different distances from the 3u 


than 30°& 
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the masses of the 


surface during all time of satellite formation 
autrcrested hv w.A. KRAT. lead to quantitive 


on its surface. The escape velocity of the 


3B9GTEH AKBy©MHH H»yK CCC2P 
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to the 8xin surface 
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the tes/psAi feu r * ')& voids? rh * .* It ~ a thxr&t f 3 h- 


:h£ density Iv 1 - s.v,2-r,:.lQ 


suhetanees. 10 lu ai|* tt o Practically these sm ha the : ierapgrati 
Duration of these -substance* in the jprotbpjlsaetary • 


This table shows that all the sMhs taaaes except hydro- 

may he eoxt&ence&o That is why the pftlaete get the 
ular hydrogen® only by accretion of the gas subsystem* 
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A. I . LEBEDINSKY 


StlTCHRONOUS AUrtORA K12GXCTRATI0N BY ALL SKY 
CAMERA C-180° AND PATROL rE.CTRCGKAPH C-180°- S, 


The most part of Soviet aurora instrument el stations was 
the beginning of the I GY* The station® were provided 
3§|th new specially produced equipment including 40 identical 

'V" : ' Q 

yyfll-sky cameras C-180 and 10 patrol spectographs 0-180 -S 
III Ten years agn I came to the idea of using spherical 
|||irrors for obtaining all sky photography and spectcgraphy of 
livery meridian* We conducted first experiments in Murmansk in 
parch, 1949, independently from the similar work of the American 
Ijloietists, The principle of all-sky camera was first used 
Illy Prof ,Cartlein in 194?. But his article published in national 
aographio 'aga^lne «sb unknown to many scietists article 
p|ipj|i ell-sky camera became widely known under the name Henyy 
Wir^kihitCin camera after publishing the article in 1950, the 

i IKe me, about prof . Gn rt 1 e in ’ s ^ 

During the winter of 1949-1950 all sky photography was 
Carried out at two stations near Murmansk and spectogrnphy of 
the me rid fan at one of them* The spec tog rams obtained during 
;gfhe flret experiments in March, 1949 ware published by S,S. 

lure v lev and the later ones were partially investigated and 
lyublished by s, I, Isaev, ’ 

Modern all sky cameras C-180° and natrol spectographs 
/ff *|®0 -4 differs from their prototypes of 1949 by considerable 
| Improvements, It concerns especially patrol spectographs. In 
l|949 they were sliiless. The modern two-mirror system made it 
?jp©ssiblf to create a normal 180° slit speotograph, which 
Obtain® the spectrum of individual aurora rays like a slitlees 
fiJpeotograph with short exposure {1-2 minutes for the four 
|f§:Vighb«8t lines);, 

!§§!§! These C-180° camera gives a 20 mm diamdter aneetignatic 
imagt ob a 35 s® fils. They hat® effective focal ratio 1/1,5 
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cnm^ra operator in a d lot ant room s^ts in operation 
minute programme which is. repented; nutomdtierlly, Within 
minute programme various .exposures and intervale bet- 
ween thum are possible, i. coordinate grid and a watch are 
photographed on each photo at the start of the exposition. The 
■^Jpor.rec ^ion of -he watch, relative to a chronometer is made 
^tomatically every full hour of G.ra.T, or more frequently, 
:i||iVery night the date .is photographed. On each 60 ra piece of 
,||‘ilm the standard scale of brightness is photographed by the 
laboratory run.? xtomw ter. The- film mechanism arc thermo stated 

tev °P e rat.ion at low temperature, 

•If -.'.. T' nty soviet stations in addition tc all e>v c-;r-* r'-s - p ; - 
^§^ u fP D °3 : 1th rutom- eic zenith e mt-r r With objr.cti a j "Jupit r 
2$ ■ ■■( roc .; i rt t ion i/1,5, foot i 1 ngth 52' « 5 rit) for phtogr r u iuf' 
:j|he regions of |ho nr gnr tic zenith. 

I//: P v r ol spectographs are designed for the visible part 

gil^pectrum and have a dispersion of 240 A/rnm. They are a modi- 
fication of cameras CKL80 0 but they have two differences: 
first, before the objective "Jupiter 3 M there* Is a diffraction 
wfth 6GC| lines per atm and the angle of incidence 67°, 
?4 Jec°nd, in the focal plane of. r concave mirror there is a 
i|lit with of chmgable width cutting the needed vortical from 
jtbo all sky image. The station which has a patrol spectogragh 
a Zenith camera and an all sky camera. 

lill this equipment was designed at one of the plants by 
fpi., group of engineers headed by V, I. Shtannikov. 

/*•/: ^ shall not go into details of mechanical properties of 
tfiia equipment because they are fully described in a special 
book, but j. want dwell on the optical principles because 

'ff*, me that the abcrrationless system was first used in 

our all skjy cameras. 

In figure 1 there: arc two versions of an anastigmatic all 
Sky camera. 

In figure la a pencil of parallel rays reflected first by 
th„ convax mirror and then by the concave mirror 3 p forms 
t|s raal ima ?e •» end fills t.ti. objective o x -q 2 consieun? of 
t|0 P arte: the collimator objective 0, and the usual "Juuiter 3” 
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■ ar 


api-.rturt objective 0 2 . The' 11 styimaga I is at the prin« 


focus of objective 0, and the film is at the principle 




focus of Q~ . 






On 1 tin. focal surface of the imaginary image for 

fp^flsagital and meridianal pencils of rays is shown by dotted lines. 

distance between them is so groat that when taking direct 
1 jlf|§ /photos of this image (ae it is made in usual cameras), the stars* 
fl'iilfi images near the horizon are not points. If the all sky image is 


tl;:|fttld * 20 mm thv 


'tars : 


urn; 


dll reach 0.2-0. 3 mm but if 


/Hiiff 8®® the etare*image will be 0.03-0.04 mm. The spherical 
iiiMblr^ation and coma are of no importance in this case as the 


IffpbjBcile of rays are sufficiently narrow. 



XM If l fn the astigmatism of the real image I in the focus 


i# mirror S g nearly disappears, but the .curvature of the 
ucof F is considerably great. Hero l g and l m are tho distances 
the mirror to safital and meridian focus respect ovly . 

arje measured along tha ray crossing the center of 
objective 0^- 0 2 t . 

W® define tertr.6 as follows; h - distance between the 
tffAftops of the mirrors S T and S^ t R, and R 0 - their radiuses of 

gy jB8»y w:;ry. , j 4 2 1 c 

D, and D n - their effective diameters. Then we can 

* 2 21 -1 35 - f n y 

::ltS|:: W * i Cos A 

k 3 [hi ?!TorTi 

and I 

mmm- ray crossing the center of the objective 0j-0 ? . If 

mm under the condition that l a « l m we have D 0 * 120 nun, 
PB, Rg - 132 tm and h •** 272 mm. 



Vi 


^1 


-1 


cuiu -* the anrles of reflection from the mirrors and S 2 


Choosing various H, 


and h we can transform thu surface f 


siitS'linto a }plane with sufficient accuracy, but the astigmatism in 


| j . ;thi s case is not completaly corrected. In this case D^=40Q mm, 

|p,|| { D 2 * 200 am, * 373 m R 2 ® ' 291 mm and h * $1? nan. This formula' 
calculated by &.re. A.V# Balanina under the direction of Prof. 


| pt§^81usarev-. The correction of the lens L is not needed in this 








I' , 1;?' i 






■h ' ./ -1 • i ^ - 





1 : 1 
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* 'ieti'ns and -..hotomatrlsal standard* «r« tU»i on the films 
^ two independent methods. The development of films is carried 
Ht under standard conditions. All the stations use ho - 

fkinde of film ("Negative V >- The "? 9t storoX 

'Sbatween films follows from the different timas . , ' h 

t : ■ Aa the mam task of the 10Y is the ln vesti*at on of th* 

S.uroral world distribution a special prnj.otor.*. co tru ■ 

. m i itv to project sinMitoiieousiy 

/This apparatus jives the po- , e .l«d from 18 stations 
©a on© eroat screen ell sky pnoiQgi»F u . , 

and a geographical map. The centers of the f 1 ^"mm'ofthe 
foolnclda on the screen with the geographical points 

limp where the films were taken. 
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OVSXY, Y.M, KUSKi'IR, G ♦ A . , BORDOYSKY, 
AND E. M.SVET1IT5KY . 


Institute cf Physics ;pf At«*pspher 
Aeade&yof Sciences of the USSR 


.. 1* With th« object of discovering oorousculus the third 
Soviet Sputnik has been equipped with two indicators having 
fluorescent screens covered with aluminium foils of different 
thickness and phto electronic multipliers which register the 
rad lot ion from the fluorescent screens* The fluorescent screen 
i® of t.io"^ gr Cray-, the foil is of 4.10 4 gr cm ^ and 

■ a ;: v : 2 

8.10 gr cm , ^ ^ ^ ^ . - ■-£ w>z 

t he mentioned above aluminium foils have been registered. 

The intensity of signals strongly varied. The more Sputnik 
removed from the Earth the more the intensity grew and it was 
the greatest in the most removed points. It was also greater in 
the Polar regions than in the Equator ones. Sometimes the signals 
happened to increase or, on the contrary, to decrease and there 
were moments when the signals went off scale, of the instrument, 

— ' 3, The corpusculea registered are electrons of 10 1 ev» 

At the moment when the signals were off the scale the energy 
flux associated with the corpus cule fluxes reached 4.10 w erg sec x 
sterna iar. 


a 1 o c t r o c cnduct i t » 
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c'vJS * ■ ; v ; ; - A ... : 


Miter atmoeohere 

&l aion 5 the r ” s „ e ue mid* 

'if ^eaower or ihterpl^tary ,a. ; 

*»• cenmeculw tit* toin 8 peei the electrons OM 

inz by the Earth* Acquiring c 

«.to oxer:, the croaked mastic linea.^^ ^ 
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Annotation 


r Space- 1 inn 
alights were 
m t 4278 and 


t j.ons o 


i wore con t- 
ht of 19- 
v.as observ-r 


Bur 1 rr^ at|tuxQn , w into, 
nans Depai tmohif of 
prof. Lebed in si::/ ’ r? design 
2500 saectrh: were got . 


e c t. rum camera 0 
125 wording days 


built on the basis of the pnotpom 
es were discribed In literature^ (I 
n,g all v.iijioxe part oi s poctrnm of 
f rile length of 180°. on every pho- 
tpral view of the camera, 
f the mirror system of the pho tops 


ye r tie 
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emission >mt/ 



tap 

** ,y v 2. i a. t 

< -nco of 

methods 

'■are t 

us used * V- 



vd Xi. 

ot : 125/ -58 i 

n CD of 

fiz:.:in 

v'g 

t ha G 

-I8C-S 

far ing 

ydrogen radio t ion 

oil C-I, 

50- S was 


ods of obser- 


xuiu oafcr iUJ by 1 • lit powerful spec t digraph of high diaper- 
'■' u *’ r ^' o.'jpooi ticn varied within 20 minutes to 3 3 

houcr -o.sx i ts of observation I! . obtained on C/1 -48 ^ 

;i exceedingly well- correspond to each other. Visual;! 
Otsux of weak diffuaivo forms wore pursued with the. fill 

filter 0C-I2. . 

Tilost cases II* appearance refer to the days of great 
and moderate magnetic disturbance, however there are some 
nights when intensive H* appears in a slightly-disturbed hi 
in almost calm period ( 16 - I? 11.58 /, 

At the same time on the days characterized by great magne- 
tic disturbance (<C «2 } -one cannot observe some visihlf --toda 
rogon radiation f 23-a4 12.57 !. Hydrogen lln*,",. w rlofSP 

caxy in calm, non-ray arcs of green colour, diffusive lines, 
spots and hardly visible glow! host of all 1U nppoars in the; 
south half of the sky ( fig. 4} however it can bo observed 
both in tho north (fig. 5) and' all over the firmament (fig. 6 ) 
Tho character of development and the time of hydrogen radiation! 
exist once are very-' various. On the ' I6 tia to the I?** 1 of Feb- 
ruary 1958 in twilight II* existed all ove-r the sky, ai 
middle night from time to time if increased in tho south| and 
at davm the radiation was concentrated only in the north. I||d 
..os t nights, v?nen bright ray forms were observed, wore >|f | 
marked by tiie presence of hydrogen emissions, however 4Q$ of 
iii, v hvS i,qi o without visible appoaranco of hydrogen radiation. 
Imaer the . scru ting of the data .obtained (spectrograms for 
September, October, November 195? arc compared with the pho - : : l 
toe of yuotccamern C-iSO) one can observe discrepancy bet - 
ween the period of the existence of hydrogen radiation" and tho 
development of bright ray forms., if during diffusive glow a 
jiuax il ^ is observed, then with tho appearance of bright 
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value, -the ratio of intone it iea of oxy ten lines 
of 63 CO. A and 507? A is ©guf!'. te a unit, at the end of the ; 
highf, when disappeared', 16300 t I I55f5fwas equal to 
10. The increase of ratio grew both due to the sharp dec- 
y@ase of intensity of linos 557? % and to the visible in-- 
|§ease of intensity of a red line. Simultaneously with this 
at the end of night anomalous widening of the strips of the 
first negative system of nitrogen .was observed, 

f ihe similar correlation of hydrogen emission with a 
green line v/as observed on the night of tho 2 to 3 of 
September 195? $ when in tho south, where hardly visible dif- 
fusive, glow existed, intensive hydrogen'; radiation was record- 
ed* At the moment of the beginning of observations ( inten - 
siv4 fif and visible dig) the correspondence of interns iti- 

6300 ft to /C/ 5577 A was eyaal to 0.5 in two hours 
when hydrogen radiation disappeared, the eor^espondance of 
intensities wai- 3. w-fh® change of the eorrospdhaenee in six 
timeg . was duo to sharp 4 increase of inteiisitjy ot ...tpy . 


1 '"while ihe Uitlnsity of red tfxygtsafl la#s does not 
change . ^ . 

nff A • Hie filming on the camera C-I60-S was made during 
all' dark time , including twilight, in any state of ciouda 

ther© was no precipitation, ablo to harm somehow a lo\/ 

htirlor, ' \ _ 7 

:.;j Photographing: of spectra of twilight whs made as a rule 
h comparaftivoly narrow chink { 33 a * ) -on a film 
/«ith the exposition of 5 minutes. Interprets vicn of speetio- 
g rams obtained in the zone of maximum repetition of auroras 
1* fMfficnlt., fl-s it is . bract ically impossible to fix 


is vory difficult, as it is practically imposfinie *,o m 
.thc ; time of tho beginning/ and end oi aurora, ./ith con - 
cfidOhce It is possible to judge about a twilight effect 
only by variations of y yollov; line of natrium. A typical 
. case of a twilight flash is presented in figure 9. for 
the whole season of ..1957“ i9.b$ there was only one night 
on the 19 to ; 20 So ill ember ( C--0 ) , when even through 
he; filter 0C-I2 it was impossible to catch a visible 
®Uxbra on the sky excluding far north. Hie obtained series 




if: ^spfctra vividly 
:lov/ in tho north , 


tho CXistui 

tee of cl if 

fus iv 

'absence of 

my earns 

of ; 

the sky. In 

t- iiight 

in 

flashes aro 


ud ; 


aurora m tho largest part of the sky. :In tiiliyht in 

the morning arid evening usual Ilnahcs uro logic tinted ; 

: • ' 0 
fine Los of rod oxygon lints , D-lmoi strips 3914 A. 

fhO; same effect was revealed in the oxygon lino 55?? A. 

$h© ? character and the size of thin flash are anologous to 

the flash €500 A. Frobvb-Vyy a t'eliight effect of a green 

oxygen line in high latitudes is not an exception, 

A. • 1 |he photographing on the camera 2-ISO-S. with 10 mi- 

nutn exposition with complete clouds io aly.^ys marked by 

|hfl| ajjsehran©# of oxygen linos 6364 A and 55?7 A, and 

half of tho casus by the presence of the strips ,of 


Octofy ouality is" obtained in full moon ’Then visual and 
photographic observations cf the weak forms of radiation 
Ire: almost impossible. The usage cf the data, of patrol 
©pectrograph in this case fills up the gap ; which arouses 
pipto ; naturally while ’/or king v/ith tho photographic camera 

H!l8Q . ' 

A .tore detailed anal ysis of spectra and their corapa - 
risen with other geophysical phenomena bd.il be given in the 


Atirn q : 
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ir.Di'taa I OMS to T.u. n 




i r, ■' f he CfttTer-'s C - l"'-0 “O 

The ptn^rnl yiv%< o* -*■• • ■ • th : 

; , , of the aiirora* ".received - 

Tn3 typical sp>; •; uw * '* 

r.--r.*'Tn C--l^vt -S (1B-19 0C1.5?), 

0 ' iTUe Th V - ^ _ v _ e t t i nr* 

.: ,1, ,. r r 1 V\T 88) / Kin tWOSiVlOI.. 

tivw.( rech crorn ( - ;• -• s- > : v . 

X •* » ' — • >~y > r% £ 'T r ' 7 • 

„ . „ y 1 . fo t Hc ; , ffeuth ? *• x±*->y- 

{I - pr*".t -hPuM'- liX '■ •* ■' •" •- ■ 

ir m » n fe: nosit Ion 

• C ‘ : X T 58) 10 rin exposition 

<r r t n the Horxh \ j * 

ri r ^ v t M Vhoi- W (T6-17 II 5?) 

H • - troaghout .no fnoL~ \ ; 

lomin exposition t H,- 

; n ty M red eW*. » =1“* is /directed upon t..^ 

* ■ > ■■.'■-■ ■ v' v 5?) 10 min ox p. 

ving arc from 1 to V V 2R ^9 - ? ; ^ 

^ first positive syst-ri iu 


in ' >:p 
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iHUROOi-iA .4 .ICalOIJ in 1 '&L LIOHT OtC! 


by I , S . S h !:lo v rky 


tt "'., Zv "“ 1 ^ ro,i Stolen of th,. Institute for .it, >o spheric 

y • ..a lino baa K ,n "isecwr- • recently in »*.. „i- M Bfc 

speetrur. • ithout any appreciable ,-..cna t nvtlo ..loturbcnoo (X) 

..nether leata.v o. this Hub is its norret nt-su. It.- hree'th 

^ooa not erceol the Instrument!* br-.cC.tb, i. u . a «» vithin 

i‘ roas this the s*c*«ttcr of ih 1 i .aM„*4„ , %. , ** 

, ,,, v ‘ OJ m hyc rooii titoiEn* trdoclti, 

bon- ^ T' *° b ° /ft7 /C 50 k ™ aocone. fn. the other 

han . t.c t~a,’Jha of K* line in auroral spectra or,- »:no- n to - 

attain tons of a.vstream. ,m. the matter. of velocities of tho 
a.Uatire atoms Ivor observations in the magnetic horlnonj 
attains some hun.l^d kilometre.*; per second. 

It 111 be obvious that the s* emission observe,! «, 

MT HttaX • aaeMMl r rn " «« Brecon emission 
«^r!e '*”* ino:U “'' to CO, moot this tmtoor line 

iy at hLh <">° Si ' D ° 1 ' thJ hl8M ^ ““ ” oeut - 

llllndikin» ne 1, V th “ Intensity of . the -muse 

I ^ reflation coni*- from th. upper hamlsphens. at Iwlchts ? 

storting t ith 130 knr> , is 


3. sac' 


2 * 1C 


Q phot OB 


As has been fS^ 

thclos* l ”°* t 1 ! Xely tD 1,9 <1ue t0 t “ t ® r * , i«»tary eao. irovor. 
the too n ° P ™ 5 ‘“° a0e haS bMn ' lTan ln< ’ -Ith.r Of v..--; 
of the ,nt S , hyp ° ttMn ”' on tha °'‘cln of lynan-n-cmusion ' 

I *h laterplaa,,^ p9l via.. („) recombination of protohn 

tlL^'V 0 "' <b) S ° atterl « ° f ^ —to by ,n! 

tiTi'o^ rrr hriroa9n * to " 8 - jt *• •«» *« - 

’ ■ * 8 lu l|utt< ontentiblo. Suppose- that the 

.WolWlM of frog electrons la the interplanetary space \ 

re e ‘ " °J ’ r h *” “l la th9 CDn -,ntratton of protons. Then 

of uS ,“ B * ° f t) ’ e ' " Bn ' lt '‘ 0: '“ from the theory 

f lifjlit emission by Gaoooub nebulae »nr) ^ . t 
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«• : ^ m* 

•m4. tho ox tons ion or the radiating- region C ©re Unova. rutting 
^ ® 1C cm, ’V i iru thot /-v, f • 1.0^ cm *" , j.ut this concentrate 
ion of i rco electrons in tho into rplnne tahy c-pooe soer . p lEpossibly 
high nnd is otiklugly at variance v i t h tho photomut ric t%w pola*» 
Fixation observations of the zodiacal light. 

♦ dy for mor ? effective in tbq mou haul sn of re oonanoo ncnttc- 
rinr of solar L* quanta on interplanetary noutrt.1 hydrog-.n a tows. 
In this 063«» tho eonoct ration of the letter, n. ,'ean be dot*: ml* 
hv) from the relation 


T - -1 

> 


L , VT 


h * % W . i 


ir i2 M cr 




<-o 


■th/ 12 )/(hT) 


*)f ** " V 

|Ter,j y 1? lo the frequency of the 1^ line, v * 6 , lo mf ' i s 
th« dilution efficient, * * is the ratio/ of statistt- 

eol eights , and T can Pc* 'determined if the flux of solar L^ 
quanta and the profile of tho solar L^lino are knot n. 


B) 


.looordim* to thv observations rapcrtc-e in 


B> 


the flux 


l>f solar L^qunnta varies ■ 1 thin a rather ' ido range, vis., from 
'frg/eE seo. to > erg/cin" son., doing apparently correlated 
^litth solar activity. .1 month before the flight of tho rocket by 

F nm5 of "hUh Lyman emission in the night sky roe investigated, 
hi ‘-flight rocket measurements of the flux of .Hjvot; solar t, j 
, J*a1iatiou had rivun A 


c I ^ V 

« 0.6 OTc/mi SvC. * fm this basis re 


f a | r i^ * 0.5 arg/ cm 4 * see. in further calculation©. Ci^th* 
©th r hand, the breadth of the solar L,. line IoaA'CO.? 


<*) 


©king alio nncn for the high thermal velocities of the* hydrogen 
atoms and for turbulent velocities in tho upper obromonphe re 


B hers from apparently the solar l^le radiated), vc find that 


the breadth of this line Is hardly be lor 0.15 S , Taking 0, 


c* 


for the true value of the breadth of L*^ in the eun f a spectrum, 

— * * - • -»© ~ / 2 o 


an$ puttin ^ P L|g" 0,5 0lf/ " »*' ! C , re find T-v ?CC0 u f 0 r the 

f '*«.**-*. A. *. J . ^ « • « _ ^ . {2) 



equivalent temp? rat ur<. substituting this value of T in 1 

€iv || l ®h ^6.5 on‘ 5 . Suppose that there ia ioni2ution equi- 
1 ibrium in the interplanetary gas and that tho flux of solar 
radiation in the Lyn*m continuum la c.3 ;rg/ oia S aeo,; then, 
kno ing ^ can use tho formulae of the theory of gaotoun 

nebulae to find that tho concentration of ionised hydrogen atoms, 


-■ ■■■ 








Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 



* 


slli" 




m- 


\ 


HM 


■' vr'f' 


g;s 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 

* 3 ~ 


■which 




i 

CK 


uni to the consent rst ion of fro a electrons* rill b- 


one astronomical unit «r ay from the cun. This value 


(5) 


is much lore r than that obtained by Siodcntopf and he hr' from 
polarization obnervationc of the soil tun a 1 light . So th. observed 
polarizution of the zodiacal x igbt appears *to be duo to dust 


particles rather than froo electrons (set: , for instance 






Evon if the observes d if fuse radiation should bo 
see ousted for by some reason other than the interplanetary gas, 
o ,g. , by o "go ©corona* extending over oeverol t!iouee.ndB or tone 
of thousands of kilometres {this hypothesis oarmot be excluded 
entirely for the time being) , than, all the same , the results 


obti 

the 

v»li 

com 

ioni 


(a) 


inod in %(t are of except icnal importance for the study of 
nature of the inxerplonetpry medium. In this ease the e 

observations must bo 


os of a,, and h found from these 

it o 

idorod as the upper boundary of the content 6? neutral rvttd 


zed hydrogen in the intarplanatary opaoo . 

If the scattering of solar quanta by interplanetary 
{or *geoooroiittl* ’« this makes so difference here) neutral 
hydrogen atoms ip the causal ms chon ism of the ij radiation 
from the night eky, *♦© may expect that other aelar Lyman lines, 
snd In the first Instance the line, ‘"ill bo scattered too. 
(King to fluorcacenoe this must l^«<* to a Prime r emiosion, possib- 
ly of an interplanetary origin. Lot us efstimate thin effect 
quantitatively . 


The intonnity of the solar L« lino, obtained in the rocket 


flight of February 21, 195b» in 0.01 erg/ cm 1 sec., if ullorcnoe 


for absorption by 0.* erne! N„ molecules in the higher layers of 


the atmosphere is made. Tills is l/6o.of the lino intensity. 
Alongside tho absorption of L t , by o_ unri K molecules its 

55 ri t 

resonance absorption by oxygen atoms on the transition 
3 3~o , '* 

^2* ** should be expected ^ . if the oscillator strength 

for thll' ’^transition la c.Ol^, \m may state from the compu- 
tations nude in that the atomic oxygon of the earth’s x j 
efcmonphera riH absorb • an much a* 30# of the Lg radiation flux, 
Wio Iff Win rise to a f luoroneonct’ of the terrestrial ntmos- 


xT 


phwref in linos ^ R446 and 11294 % T/hieh*cen bo Obser- 
ved during t" i light (noo ^ 


). 



i.,:',. ... ■■ a. .■■■ ..i-m dt iJi*-- 1 L. ■ 1MJ, 


Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 



Sanitized Copy Approved for Release 2010/05/18 : CIA-RDP80T00246A051 100100001-2 

Thus tho flus of L b radiation liberated from absorption by tt 
otiso sphere is l/4o of the rnd int ion flux, 

Upon tho absorption of an i n quantum an interplanetary 

hydrogon atom sen pass to the second level v*th the omission 

an K<J quantum. Lot uo estimate tho number if of Hj quanta the 
scattered i ?' 


instituting tho 




~ 7 J* JX 

l % baine the number of scattered L quanta. Substituting the 
quantities in (3) by their values gives 

,,, N H 4 O 1C’ 5 B • ,4) 

J.ooonl Inn to , tfc/ flux of lj relation from tho night 
sky 1, r L * > lo" (.re/oio^ ceo. - 6. lo 6 photono/cm 2 neo. 
kitincj tho flus of interplanetary {or ’•geoeoronnl'’ ) v ? ill be 


^ photons /c»^ sec, 

*.a « matter of fact this value must be severol tons per cent 
Meher o-ing to the scattering of the higher Lyman lines and 

tliQ subsequent oaoonde transitions. 

Thus the presence of tho diffuse Irradiation in the nig* 
filer aunt necessarily fcava for its c bn sequence the presence of 
runk but yet mensurable field of irradiation. This emission i 
Kely to arise in the interplanetary space, although there is 
no stiff lots at argument for the present to refute the "geocoron 
hypothesis. It should be emphasised that our conclusion on the 
presence of na emission does not depend on either w inte^»;>l 
notary or gooooronul* location of tho scattering hydrogen nti 
As has been stated above , tho flux of solar L 

ZTV. e ’• rtnMe * Uhln ° r y, 1 r l " A t* .»« «, 

1955 thla flux, according to <■" , ( ,bout 5 or «/ cm ’ too., 
»Moh no, be oonnocted : 1th lnoronee In .the general activity oi 
« eun. in 1957-1950, then tho oboorvationa at aveulgorod or* 
elng conducted , tho senornl levol of aolnr activity r 08 hlghci 
on the average than In 1955. Tho flux cf j. ra , y n lao b„ nupposi 
to bo corrc luted vlth aolar activity. If J, tho flux of 
quanta in the night glo ? ; can be 
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tho-aenpuiad ..val uo , reaching 2 * 10 ' photon*/ euf see , , ot PC «• 
and even now, perhaps, 

Th© flux ot* ’’assured at Zvenigorod fluctuated from 
night, to night v- 1th in 5 to PC ft, rhieh is in fair ugpetnwmt 

• ith the ceneopta developed above, 

iji into roe ting experiment, decisive for the evolved theory t 
may be suggested . Hrjnoly, if the It emission in ih*. night glo- 
Is due to scattering by hydrogen otoar, it should bo eon£ildoirnt>« 
ly polarised. The observe t.ionc "hioh might verify this point 
r, re not cuoy indeed in vice of the "slight intensity of the 
emission. Still they can bo fulfilled. 

Institute for Atmor.plv&ric physios 
Academy of Sc lance a of the UftftE 
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A M rOPbKMH AAblHOAKM TYt'KMfcM JiBKMKT 
yumu PCHTFTHIHMl bl,!Mbl HJriJJlAFU % 
yMEHWt 3AMHCKH TypRMEUCKOrO rOcyAAPCTBKHtWarO 
yilMBEPCHTETA mm A M. TOPbKOrO 


B*iyc* VI 


/. 5 Asm\ 

H. C. ACTAHOBHH 


nblJIE'BblE CJTHAbl BOJIHAOB 


STAT 




, - / .!*■ 

•• -f/SirpAif ;!*■ 


. ' \ - ? 


ribiifBoft c.ieA weTeopa npeACTaa/iatT co6ok> pe.iKoe mviciiHe npa- 
B oTAHMHe or raaoBhix cnejxon, bmahmux tookko b HOMHae BpeMH, 
ny/i* ,'iiue cachm aaMeTHN tOvIKKo a hcm m/sh b cyuepKH. Ohh nosmAfnoTcsi 
KpH nuAeTe KpynHMx fkvou on, jim.iko np ohhkbk ihm x b arMoojiepy, Ha 
Cfc*r7?OM (p OHe no;u)^HO OONMHbi U ofuaKBM, B 3BUBCUMOCTH OT 

«Hfl CO TH^M HtrfMH 4 y M3 M H ♦ OHH MOT'VT ftWTB H C 5C771 fcl *4 H , H T? mh ta- 
li a. n^^rnpyurh hb vj)m* .■<?»{«,• ohh ftyAyr Kaaaibor i o*m* qepHhom, 
ohh h a renn it" vmh ? ahOo qpe3£f*otafti o hpkmmh, k&k 6m 

pdCKaTl 0 HHHMH, eC^lH Hill OitAW <»Oit’*HilK)TCH !IpHfc*l 4 M H aI y B 8 M H CoJ\M\& 

Tex BMCorax, rAe ohh j > ae rioAomeHu Kc/ih a aro Bpc^s Co/iaue «a- 
XOAhich boa ropHBOMTOM nafl.ii* iwfl h uacryiiHAH cywtpKH, to hx cne? 
jaomeT thk apoK, qro oyier AaaaTb lenn. or 3 cmhmx npeA^eTOB, 

FU X -’OHBMaJU-'Ht) JJ p q M O H W H t* fi M W i i < -I -'A POR BAHttHMCM HOTTyillHUX 1 t M lC- 
asft yme Mepe^i HeiM-Mimo cosy ha K^eioi 3aay6penHLiU n aaiew BCB 
fcMiee * frMiee hc k. j>h ba h e tc a * aacThimityiQ moth mo, noKa ero 

^rrpawH ho paTBeeT b cioponn flpn btom o'?e/i paniiMpneicH, pacno/i- 
SttroH, TychHOei , npeBp^m, u: : i q a o/uio h.»h uecKoJtbKO 6eo.])opMeHHttX 
O^aNBOB, HHor^ia bh i«?- vhuimxch b Hanp^B/ieHmi Cfoero /ibh^oiihh, h 
sepea a HHui .ia « *iepe3 uecKu^t-KO nacos, pacceHBaeTCiv 

CO •€*’ M , 

Hepsue coofimeHHit c MercopHwx tvieaax, cyiifl no onncamiio — 
aii^eBMx, Bcrpeqaew y km tbh ue h. I IpwxoT.iHBbie Harnfiii ca?a a no- 
.pOANtH y Hapon.03 BoefoKa npeacxaBJi chhc o Hefteewux Apanruax, noaot^ 
ptfOMUHic Co.TMue a Jlv ny bo BpeiiH aarMeHHfi, t. e, b yaaax hx opOnrj 
y;Mw aareM crania oOoiBaMarh 3Ha hkhm h HCKpHBvie«Horo Meteopnoro 
tvieint ( if h jt). 

B JUtpeKiiieBCKOfl ^eTonwcu yme no^T II. II. 1110 r. oiihcbk nw^e- 
ho# cvieA B oTHomeHHH Apyroro 6 o^hah c BHjiHMbiM ahckom — 

kpyry ornewHy* cKaaattQ. qto ero caoa 6ija *b ofipaae 3net iieAii- 
K<MO h CTC 9 VA no Hefty c m»e AneuHuft m paaHAeca*. Tlpn naAewan Be^H- 
noynHmt khx neteopHTOB V 5 hkhh 32 % r. ,o no^)/iHe nafi^e BHe 3 any 
HI ipaA tVcxtor o 6 /u*k iCMew*, M 3 t>m # 6 aHCTa»cH toaHHUO ftAHcraHKa 
•acap.xfBNH... omeHHMe me tv m h xoinxy co tviihi hch BMecie # , nocAfe 
aero ^pa^aojuimeca of Amu 01 He«HH hb bcc npanw h noHAorra na se~ 
AycraiHHaa h tanH no^osHiiia na nycTMHHx MHorna Aica s A« 0 p% 
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. isi/s 


f$ i ®-|;/ 


MilOTHM H Of 'IHC.ieHiiUM hBMCHKt'M HO.! UMII40 M ! C H AeOpH OBW ApfBe- 
C4 !1C KOp^HH S HHHf liflO.lbl II O.! ( * /!. H H ,'"1 * . ^\bl yiiHAHM UOHTM 

ro'iHOf onHCttKHt* liKOft we fcapmubi 6 57 .<jeT rnyCTH npH na^eHHM Ch- 
. .t,ore A^HHbtKoro \tereopHTa. H wapoae wpim* nu.iesofl cava caa3Mi»a4e* 
' o' ripcAcraii.TenMeM o ho3hhkuic‘* TpeaiKHe a HeGocaoAe (,ne6o piijftOK- 
.loco'), CKB03b KOTopy k) nponiiKaer .cbct a£H3pe«ieHHMfl“ no .o6i»atHe- 
HHK)" uepKOBHbix ,«» re.ieSi . B I Ihkohobckoh oieronHCH, eoo6maeTCB, *jto 
• -19 (*). V.. 1421 r. (ipoHiuui.io naacHHe neteopHTOB .n3o oG/iaxa*, « 
29. XI. (9. XII. h. cr ) 1662 f. .iiOK83aAacb no nerty bkh 6 m uo.ibhh, aeGo 
HHiXBOe piiSJlBOfMOCh H nOTOM KaMeHHe C Be^lHKOlO BpOCTHIO sit* 

.iHboe h Ma.ioe ropsHee*. Ph i oiiHCanutt nw.ieBwx caeaoB mb CHOwpcxitx 
aeTonuceft 17—18 bb Choi npHBexitH npo<|j. /i,paBepTO«. B hhx CGAfpwHT* 
Cfl aKKypaiaoe h GecxHTpocrnoe onnciHHe HB4f hhh, kbknm oho npe^CTBjj- 
.m.ioch naaaw ohbbh tub b {*■ | . 

1 APKaGpH 1898 r. b fio.naBe Ha64K>Aa4CH noAer apKoro Soakas, 
icTanHHiuei o C4e;o H. A. Baonicutafi cacaha HecKoAbKO chmmkob c Hero, 
Koropwe h upne.na.7 PyccKOMy AcrpoHOMHqecKOMy oGmecTBy, ochobbm- 
homv <8 HecKOJibKO . 1 1 - 1 .40 rofo. Am (fsojorpa^HH, iiorMfiiune a Gaok*- 
xy 1942 r. b owah nepouMH b MHpe. BTopyro (pororpa^Mio 

no4y«iM4ii TBK*e pyocKHe yneHbje. b Mohtoahh it. F. BaAsiaawaitos, 
crtyTHHK fl, K. K 034088 , i'4)oTorpa<J>Hpoua4 BopaaHTeAbHWft caca Goa has 
29. XII. (17. XII, h. ct. ) 1905 r. H3 Xa Tay-O, HOjkhoc FoGh: ero nnxkm 
- lacTb Ha <poHe aapu 6 was renHoft, a BepxHsm MacTb, b Aysax Coawm — 
0»eT4OH. Boaha, noHBHimiHiiCH b 5 h. 4 hh .no nym caoero ncwi€Ta”oc- 
raHvtH i e&na 3 a m ^th y to cepoBaryio no.iocKy m, ok^ohhsujho rpajoiy^oii 
to 10 k ropH iOHTy, .mthob^hho npeBpar«,icH b rycroe ofi^a^KO 
oflpawsaBuiee s#TeM 3Meeo6paiHyto .parypy... 3Meeo6p83HaB no/ioota 
1 1 p e )ctb b i a 4 h c b o^eab 9i}>tJ)ekTHoft h oG.tbcth HHjKnefl tpetH, iionaAcaiaefi 
n c p p V waaftoxee rycToft oKpacKH iiycrMHHoft sapa, Tor.ia kbk cpCAtnii 
rpetb noxoAH.ia is a sipayw 0c*.iH3Hy Kynesiix oG.iaKnn, a nepxHiia bjwa- 
vTaaaa.ia npocroft cepwfi ahm“ 

Bovibiuolt TyHrycctatff Mt-reopHi, itp04eTt*BiiJHfi b CnOnpa b 7'^. yrpa 
■$0 VS. 1904 I ., ocTaB/iH.i noc4e ciiofio iHwitTa orwe mch iiuft h ho r h - 

MH 4 H IW M H . B H8H«4bH0tt CT8,1,HH OK CN4 64e4HU«. 3BTBU 604ee fWW>T* 
HWM (BTO H84eH*e OTMeHBC I'CH nO(.“TOflHHO, TSK K8K B 6o.iee pa3pe*«H- 
hnx ort.iacrHx paat yiueHMe MereopHoro re,ia h^t MBHee iinreNCHiHO, 
•reM b Go.iee R40 Thux hhjkhhx r^osx h jionHraer noBHAtiMouy >iimch- 
a HHXtHeM yiaCTKe !iyr«). 3ror caea aauaHa-ic* k 4>'6 k 8 mh m-SM 
BHxpeBux 4HH>KeHHft b Bonjiyxe. HanoMHHM, mto n e4e4e Oxaifcsoro 
aereopHra 30. V1H. Ii8? r. naG.itoja iocb cnapa.ibHoe 3aKpynKBa»Ne. B 
c. KewMe wa i AHrape nt*4eBOft c4e^ TyHryeoKoro MeteopHT* fax’ cHB<ia* 
aa npaaee * k aanatv, ho Boa.'ivtiibwMH if i n?H h h m h ero ctm.iu 

c'nema rb k nocioxy « oh ripomea nep** OwHuew B »tor MOMe»r nonm- 
iHCb .p«4y>KHue iio.iocw.. chhh!*, ae43Hwe, Kpacnue*, r r. h ne4B 'MeeTn 
HpHianHH. flo HB64to4fHMto li r HavnfHbo (Ke*Ma) b htq Bpena C4«4 
era .’i .no nnoro ppp uiiipe*. B cbbiih c na:ieHnevi m e reoputa h BJpuiau, 
a raKwe orroro, hto .nereopm co«tpo»')vK4MM nM.ieiiue Mfecxu, a $ 

HO 3 HTMOC pepe BO ifiHHH 1 H OHTHHf t KHC SHOwa iHH. 

BanenaTf.ibHhifi npHnep rihf oahoto nw-ifBoro c4« aa 4*4 itereopHT 
Boryc.isBKa. Bbniab.xiHtt b 11 * 1 . 49 m. yrpa 5/13. X. 1916 r. 9 Hpunop- 
CKOfl odaaciM 6a h3 cTaHii.Hn KB/K/1. ! po {fhobo- XoptiaVoao b ito4««e 
p. (Ail ihV'-> B c. f puropbfiie 6:1. iiHh;j.u»cKa yccvpMiicitoio ii a 64 104448’,. b 
.seiipHMHH noaoca cryif(f«H »ro ceporo 4 Mna . Ha ro p« iOHTe. . Hepaoe 
ryrroe o6a&h» atfMa*, pacoeHBtueecu ft 12 h <)7 m. 3ior we cae* fan 
bh4i*A 3a iffyp h.m b l\Htae'(B, IF Hasapoa) o' MyxiabbuMHciierei li,foc(fco* 


. • ••t ; r J 

a 1 : 
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H3 6o.iH.fi. a *ce^TO;6e.'K>ro useTa uwpiJBa.’tHCb Kpantbie n/iaMeHnue < rj>yn 
h THHV.ica x boot TeMHO-ceporo naera, Koropwfl n roaone 6 uji neptiWM. 
Kor.aa c tea okcoihoh^ch *»epe3 necKO,n>Ko miscob ao to lo , He pe t He- 
ro h8hb.io HpocBe’fHBari. ro.iyfuH* hp6i>. Homme nefio n oO-ianw no.iera 
Kaaa.iorii atut'omMf.Ho up'ie, mom b /tpyntx Mcrr.ix , a Mfi \ o ;i. 

AHH hh Meets- eae/sa ortpaanuaaat h *S! o4.ia«iHaH no.ioea KmiAenvauMU, 
aoccra h« n.i hub fiuta h eio o'lopismiH | "i. Ha paci iosuuih V.'O km b 4/iyn- 
pf. uh/iho ito b iiopBOft no.ionnae nyr,M e/ne/ia «e ou .10 if oo.ih,i 

CO cm-iom i.mmo. bo tnopoft mmodmik? nytH Ue,i 1 " ;|,| ‘'- iri 
pf* 3 KHft Kiiaft h TfiM, r.te o;t up x-k iHpofii.ioi «a C.o.tiiUe. noi.ieiiiiCf no- 
see Be 6N.KV »H.wv Kor.ta c.ae.t era* p<vu-n.. u> nine rtwo ripen Be- 
minaib Knachonai wm ahckom, *no otMt-'ieiio O’lcm, vnepvHHO pnanuMH 
■n<naMH XvioiKMMK Meise/u-H b H Matte pKCona.i c.iy'iaimo mc-cthhA 
neHi.uK h ihkvh- ;!o:>iu-.>an/! ■«* KJtptma- itoaer Meu-opitra .it m> . ammhuA 
r,ie/o Hi-Ma nn Hit)! ofinuirt Aposup ca? \n owa m:m. 

.VnuMHHCM tieKOfophie <}>jikiu i.i Tipy6e*t>Hx ,aaiwwx. BtiHToortpas- 
tioe /mum- tine vcMa'ipHmiaofK b ntJ/iHiev cav.v- Meteopm.i Optimum 
It VI! | s?2 r.. npo.K-TUomen* mi A Hi uineii; n c.ie.ie m-TeopHta XoMcreii 
t‘>. II. IX'/o i. utrar Aitnm. OH A, nuo maim nt.n.Hn* amt a-: emu- boo 

IVUOIUX Miti', tit! I VI V IH’-Hil H X tiO'!( n. M M<*TrO|Mi t t l . < ■• t. J1C 

C.'ie.UtbitHt.t: M.T,/.p«MO C,.ea..H •f>.e.Xp.,n.,r. SmaSaBHtmi. MTO BMC 

CHV.-UJ “2 K’.l, a IMJ.lt'HN*- B f > JIOHMlV » 1 ^ * 

HHiKc nun KcmKi-hho Mt'-ru ft a auffti't- 10 km. pe/ucst Blame km (;to 


ip. II. !s72r. utrar A hob.. OH A, nuo miaim nt.n.Ho* amt aeon tie mw 

IVtUJlU X tit! I VI V IH'-HHW X tiO!( i M weTcopu ra. f. •• > Ui f- fid Kt - BC 

c.ie.UHHtHi.t: M.-ivoptMO cuvu-H TpavXpHfi.K, .m«jam>tmt MTO faH.uwe 

cie UJ ittMH.'iaifn ii HMiiM? ^2 km,, a inj.ifiiNx b <> hobbov » 1 ^ K f n K 

Hiiare- < >h h ckm/Vhho m o - na hh auccnr SO km. pe-Htn Binne i.k km (,to 
.HO km); caviuH hhhkhA <wn 6 u.it otmobcb npocrnpa««nntMCfl ao hmcotu 
8 km { iiaaeinie Met'ef>pMTa 'iuMMt-pH k i Ipycnm vll. I'* - n r. ). • >u ! h no - 
.ayteiiu ipinni pai)iim nwnenbix c.!<muh 6 u.iii.aow 24 . XI. HHH t. (HeitTpa.it>- 
„a« ilHfiHM), 2 VS 1912 r v fOattmft Ai|»pmk»\ hccku.ii.ko chhmkob n:t 
patHhtx MecT orpoMttoro 6 o.i tiaa 24 HI, 1984 r , noKaiaiuune uopnue 
npmiiaKH ma-ieBuro «/ie,ia hh Hbieo.e H«) km h aorrmuiero noroM oow- 
sia ii 4<>no km’. 1 la'ia.ao MHTtimiBHoio ctienemts oonn.aa ouao tta H - 
KMi , vu . t> 6 !ijiio!'ii.n>cb oohbmko, Mit.'iHMoe eme Mac cnyci>t noc.ic 
Bocxoaa Co.imia K m*> r. Ka.it.Kt bmi -4 Aanoue o 
vteuux cnexoH. PasMep hW/Thhok HaraoKa cmht 84 b id " H) MHK P 0Hfl j 
H 1031 r. Ifh ># 4 ) 0 |> 3 mto ;uunf^T() nw/i^Boro c.ieiia b nepHUii 

MOMeHT COCTiUi.i>K*l A^CUTKH MCI pO» Opl! A-IHHe B /IfCHTKM KM, IpayOpHlvK 

•nu.iHra i* mo num'nue cjwjiu bh oua tmk/ko b ho’ikk) n pit cB.fie *lyma. 
H 1941 r. Mok»mmw X*h, n\H'vwm X ruiepaOaACKoii aKD/ieMHii Hayn 
( Hh;imh) codhuuui o roM. mi o MHoraa i' a vhhuo homh hh/ihu na mtho- 
uetibe b Min rax bohmiupk ow-ueinii-je v9 v hoM iiu.icbu^ ooiaMKa |,( KO 
lopbix MeitM)pOB 2 " 3 HIM. H OfSblMHHt* MCTtfOpU 0 (l<UV»XIOr 

laMeTHWX fHtl/IOBHX M'e/lOB, T 8 K K 8 K tlpO H'TaiOT BbUIlC, I‘JU? p 8 '( C.CHBaHHC 
MBCTMli 71 a n pOt!‘-Xn.a»tT HI 6 o-lbU!He [MlCCTnXIiHf BupOHCM, i \BK( 

nonbib 22 . V 1 { H 1 r muren v? reop co CM-wu ri 4 » n <n\-w. norncaHHH 
■Korop-oio’ 3 »e:* 7 i.i o Op.ia, kotopmo oh uepeec-K (hto 6 um\r t hooOiiu* 
peilHoiK HC'if.Uki H« O,^ rn. Mo*«:T (mnu ;uft*3aa HCMea;ia or Hapyttii 1 - 
hh>i oiirn.MecKofi npojpaMHOct h h-uyvaoK’iip'^Hp. !. n/ic^u .! / v lJl If. 
Ha^UUO ia.1 l!}»OXO>!<rieifHf* MMnid'i n ‘*9 • OT lOPHTCpa. HOCMO Mt TO fJ 16- 
oecKHM ti a np. MMH 4 o mhm. Dmih niuiihi CMyiitue KOMTypw 

jl.ianeihJ — fa k OiOLHO MOTrnp HVMLiaMV 1HM BO;H;iVX mwM P.O,!t‘TOM. 

H 13)17 r, Tym^ bo ^paHUHH noiyiii-f c \\\ imkh c:\vji . a o;moro 


7 V. 191 1 r, 

Mr TO Ij i e~ 


na reoipmii'n 


otirepna i 
BaH-Cip 


nv no 


MOI 

nM/fea 

mil i‘; 

0 xa. 24. UK 1933 r. 

KT- 

m? f on a 

niU*U! 

U! ri u BepTHKavib* 

Ae? 

eopitr ! 

latirar 

! t ipH-lHUmnOi, IJ pH 
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\ J'W) ,, ‘ ,'a n r T ^ e,na ' 5 ;! '* ,lhWX no IlN.TOBhlU (VIBflHM <' He n 

<-» ii&rjs?? sn? ^ r« ! ^ ,v: 

28 . IX. 10.'3 r >,,,;. i 'n p , ‘ , -‘pV “ARpoB pymiMM KHHoarmapmoM). 

n«4HMoro’ Ha a °’T iiA * OTO ^ M8 , 

o 6 abhk ’4 Cic i Har iiMi'i ... r ■ M ripeBp«tHBmero«-H b cbpt- 

k ,0^,, z ™. c :— Ho * 

ssr ;.,r rrair s,< “ «=*"■« 

CTOftKMX laauUHA Cat’AOB !l .-ll'-foM "a-.VHBt -mr 'r H ' ,H ,Ia 2w? 
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iHtlHpH'iaUHM CHj*Ti , Uf pa>U miOi if O! mix. - ,1U / tC Th i;OK<t3;U CMI> llOi - 
AOiwhnn h r. noea-eii ran iipe/imoieiiHH, u» :v\n cn.iMKaiJiUX iu.ua hot; 
mo>kho nalmi / nu Uiorvu-MueHmi cneia, npouieauje; u uepr:; 

/laGopai upny f? otSpaaeu. no KOM^jni uu h i v oroa menu a roiroporo mohch* 
rio;iy«um> u n. Pa / \i // npon:ino/?HT pjMHoofrpesm 5 kp&cok 

h fipitpoAe. Mam* npospiuiHue JtMa’ Mpa>M*K.>j o;ua? MHrn* h npunyt Kauri 
,1 u 1 1 ii f f t tMbii hit* , m h /i o i k » r j < v u i « h . i i iv < ■ ? * * ;i a p a c era « a k n < at • t h a -u e m v h - 
i ax MyiHOcra i? uotowy o^hhhkoihj oispauirHu u i* o ipamemioM, h i: 
lipoxoAHUtHM cBere, Me pH or uvh> Ht o- pa * i n up upon , e K<u r ( Beia. 
Ksk me 6 yaet o 6 ao>nb iieoo < .uhmuvum r;?e/; cm h iumomt-' 


u :v\n cii,iHKau*yx n 
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i 1 Mj oil II1U H H K>1 , - Of op v H () y 4e M 
bu/iHonoH ripupoiie <. ee ta, mvio- 

; Maciuty Momro cMtmub Ma.ioii, 


ona Ov^er paecemmb ent r uopaiao nponopLUiOHa/H ho >% tan >no mu 
viuumm ro.iyONx oyseii 6o.ii.ine Me m Kpacaux kbk, nanp., h cbct e uieb- 
HO.ro nr 6a h;ih h Ko.ibue < la i y j-na. H v iuiy arvniiojiax cbohc is cueia to* 
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f oho it sH^pnni HfiMuer nepe6pacu ,o< mu -pe;i h lrneovio t^oiacxu* tuk 
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>! :MMU nariHU up VH X< : ,IH f 'JHK HO.* t KHK 

0 KM o M 14 i Mill HJx if M Jv 1 MUM HO! j * I h. l\ M ii 
v nn; m a 1 1 s ; un i i uruj na.iv a k m ) . v* ;; u o m e n t 
o*-* i ■ of urn HpoboHHLu . <>y ty i piurenium.: 
u r H' . i . . ur.uru oaftna. i’opjT.io ciuu 
h< pu. im)Oh nacTiuo kos a a. omi Heo/utua- 
iMuo hi et iiHiie, Koiop n moaa t in Kaairn 

1 f 

r mu; a y’u „ H>ia,HKa f pMcey paecemuni , 
) > UA <1 i: : i H V\ H V 0 bf ;» O 6 W H H M t‘ ( > H ! b 1 1 pO f 

iporr: » a*. • rua, rainn hha HK ar ptuvy f-a^ * 
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Ko.iimecioo cuera, to uemiHiiHa a ^ ho : run ; Ha-jUBaoTai ko*>cJk}>m- 
MRfTB HKUH H . 3 h. 1R oro, MV? KO OHOO 10 AWT!. MlKMiO if.MARHOK N n 

! CM 1 , T-lK KB K ' Y*?e TOM JUvh!v>n I- if Vi 'it - 4 2r .Vm 2 , 8 

oO:H KO.lBM'.VniO' 11 M A IS B 1 ptM \UiX mT - V * h. Ih'CM H3 
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l> V.t K*BHHT<*C KH X nMtllHnK U j, K - MlSKpOMH. 

RopnCMCB K UtHHNM () !!U4tO!ihlX UiX OMOfUIUf* KO/lhllB 

Ban.tKcl.-4iH f> h i ! 1 1 x t|)V)k:uj y nai n (IC('P » 1903, 1933 vi 1947 rr. 
u bhahmo litiwKi* nim c.a uomvt Ciapnro fIect*WHoro » 1934 r JhtH t'ftAHV- 
ca Ko.tfon nepHoro nopau-o in 1 uphm« i m *> - f> , rmpin t> — h r > mhk- 
})0?ia 41 iyh‘tob:ihmi,h ! ) oari iniw nu loutx n^toB on;ih w KpvnHW- 

mb' 4 Kor ui :n? W.n», ncctHniona Br»iHic i . uvoa mivi-kho 'ov .k^t vioi ^'TV* 

»a he m r^npuK),. thk khh jiah ■- 0 a ‘pha;n>*iwe inapvikit orpH^moT 2o% 

Ha.ia.A n ?$% imepfM (np.ii p it I ^io eoOTHOuieHHe coot Beret new ho 
bc if. Si):00 m f; "‘ i4i> Fc> s hjo aia? vo- i n pn h arf» T a t^pK a. tv hhc, 

.his x h o in paivai j /I e . pHiu bb, naintcraief t) h \ kik na uonopxH<»eTWi 
chmhx mo T t*opn roe ; / k e n mi m* mo lOBtiiivi Cwxni A ihhckiho Mereo- 
pin a* m a oh k n ftiH-p w* - m?. fniKmuipoBaHM. B mvoh TaK)Ke r/iaA* 

kh h f> ici m mi? ;i ■ mo* ncipH - m < y.rn no j.ui hhw m oun ton c hx 

iLniB/miim m \ nriitoii. i.1- iom - MpyroM c-iy ,f »e ohm ohh^u 

BaiOTCH MlfKp-/M 0 ;| r t i'iHi t Njllo\n»K;'IMrt # IflVTMMrt C JV-iCn.IrtBA^HH-Ofl no- 
BepXHOCrif TfM.i’ni :: e i'nOiaHHWMH H B ‘MVXtM 1 1 MO HITCH .TH B HNAC* 

BUX C/lt%1i! X M,U I . . .'iHIUhllMli. O'l.jf >MO‘!BOif »f)Op M 14 , MW HB 1 H 8 o M , 

HO OC.tH OH M »! VMM. ,u\ MMHHH'fe Mfl-tWX M 1 '! H ii I >10101 

BTi > p ( >e ion c h ? *'*>': %i h ; CMoia A took h:i>khw paaMOpw a mir/io 

uaemu A . /i.jn ?r | . - ? 5i .; a cc t o i - B«i h h a ,iumoh nina K a . /fMaana kohoth, 
.'KunaiwfHv if ; . /: m-bAmc 4to n Binumn* o<'.ih( ui onoKrpa 

rnofii rr*r/;oi’M .• y ; ;hi mhm upn o f 0 - Mmonma n mo Hot*, 
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061W1U D W 10 M, 8 OftbIMBOM Ty Mailt* oOU M HaMi-pBM lit HI ;i 4 H*iy 
)nr»f u PhuF.'iiwirii n ny/U’HOM oPJiiKe. BNpH J *Mb 0<* B O/OlHMUii \ 


o 6 U 4 M< 


n *- 

5 • • 

tu 

M, 

a oftw 

MHO 

1 IVTH CHHTOBt 

>ro 

.IV 

'irt 


n w , 

■U‘Bi 

Mw tv 

mv'un 

\ o 

ra;n 


HH 

oe 

MIU 

T Mpii 

J ~ 

V i 

j .4 : J 

1 ‘ Of 


y nai 

IHI.it' 

S i 

i A 

a nt. 

<‘U!H 


0 ■ 

.u 

Pi 

0ini< 

M 8 He 1 

■ f 1 

«H iU! 

l ; i M t 


Ki 

ue 

-•i e k 

1 j ) 

H q 

() 

M HA, 

Uli | 

JiM 

4 M 


] i r 

y i ; | < 

Mills po 

H s 

; , 

Ji) 

M M 


uo 


i P ij. 

it Wo 

;i 

n 6 c* 

x f j it 

hu: 

/|t*J 

i(p 

»a.i 

vi a ){ 

1 Bile if 

lv 

a u e f 

! H O 1 

ti Me ft 


)v! 1 a 

{ , 

Ha MB 

(Si 

>1 - i o 

•r.u; 

an 

i 

k i M 

U 

pOH 

i.ao. 


HI 

,)H M i* 

V h HJ 

i ? j < ; 

OiVL 

U ;< 

n mi 

f ■ n/i 
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■ j-fi 5 , 8 • 

)tio Hor.it 


MiKiOOl, < 


y K ft /A H M , 1 H O ii ( > ° W M H < i M ‘ly- 

:njO' parciOHHiie / 4 ■'■*> mm 

naa/iH Kpyn nee, oho jo ! * X) 
, 8 it t.r>jiHKBX — l« ^ P^* 

or , 1 1 j 4 i i o hh*‘ ’ H i : V a u i i o 0 M a C 
■ume, iiw.iB-Boti r.H'ii Muoporo 
lt h *n-i roa roue m h bo- 

HlOlMBM UO/J.t'M M 1 hi Bit* 
s\y t v<j>i»T >■ p; ; ft}mpoaa*H ». ! Ipn 

, urn HO I)!i! MfiHIMl. P — •>, 


!1 pKUe M BBC l HU, C 


' i ,1> H «J,6- MH.T.TMOlia Ha CM" cKH fi.HM !•, ’110 [>U MJUli’H f ‘, , 

npH'itM mbcthu c ; H.1H 2 ou.io Mem. ait; b m e«OAbKO ] aa. Ivo*pJ)H- 

uneivr oc;ia 6 .teHiiH coera ectf. A’; «a wh y 'iBumiy no.iy'iaeu fl v— * 

U,o:..\o ^ « ;v.whhx ay m;ix h u 2 , » pa mi fio.-ibiue u chhhx. l>uee mca- 
t{iiP MacTHUM rt»mr mshbiU'C 1 , * * * >* >> Hrnpj;K'|.'Ua>JiM.TbHO pa.inxiy. 
Br'imetnueCTHO, mto HanOo-iee aenpo <pa'i«MM Oy.aeT tskoh ivm»h, ut 
! U l l.)K|.HM»CKtlH, HK 59 ). l lbl.'IHHKH KUMHaTHOfO BOHAV'X A, BH- 
m .| V .|e ( i^lHi ‘liioro v'B.T.t, H (.( H Me HIT paiM*','' 0,0 MHK- 

Han 6 n 4 cp pacnpocrpsHt-Ha c;ie.Ayi»»iua>» K.iaccHtJ»HKaiiHH ue.iKBX l iac 

I HIV BTBCCCfl faspoTOAffl i _ 

1, flu-ib- paiMep cHhiuie lo MHKjioH, naAtMine h Bcmyxe c ycKope 
HlieM, AHlblt'y.*MH M»*<:th KC HMPHT. F r COBOKV IIHUCH. eCTb ai[KlW,1l,. 

2. fvMaH — paawep or 10 a<» o,l mhk|kjh», uoieane u noaflyxe c no- 

( TOHHilofl, HO Maaoil CKOPOCTBK), »»'» »«' r - MaCJHIlH TBCpAUC MAH 

>K B IK B t* . .. _ , t f 

3 n hlM >a3Men 0,1 ,100,001 miikoohh. iir,u;hhm tie upOiuxo^MT, 

ii.H-KCHH • iiOaW'iu' mo eKyaa.M i a *.j. m.kthuw vh.) inywr n opoyHOBOM 

t f)il )K t HM H, ;U« 4 1 lA HilH Py luT - , 

Onm H«K-a;»Ui»aei. *w.> qacrimw pa 3 MBi»oM 1 MUKpona b 

Ht* MOiyi /uuro »C!iiwn.oi ohh tami-M-ooi, •roe.rmniKrrCH ’ 

V Koy !1 H HSOTCH H IHHimy BHIlitraHO wa Ht'MAK), KaK lOi'i’pilT ji - , 

HIT (o'ipa’Hwft lipoumc ecu. tiem aaaiiHH!. laKae 'im nm« iieycTofl'iHitU 
1, •(arim.irimoi h-.<:.U/X imiivvo-hho. ! 1 .» : tomHHo- ajrpvum Hiu; cOJAaioT OO-iee 

Mb.TKHe MB-.nilUM. HallpHMt jl, M»i UIIUI b.Jj’bKia KpaKaTOil HOCH.-IHCb Htf BU- 

,; tiras H -24 km OOAt e 0 ACT. (.>.l»lHHHO»« 4 H 34 «n 1 po:«ipHm-BM'K-Tb H«t- 

r mi rvMaHa Hi amuHi riiMHt" k e?o m >ti.« Hie.n.Hofl v-..i"umiHo* \ iao 
! Ki 1 h |1 H M H i ! B AaOopalOpHM H 8.1 JHHtHilO ,1)4 MUli H.'lIUlCHO, ’1IO O 
f.ponopitMOHa I ». II MCI H Me»,i V " feOHlU’Hl |>rtR,.H H II MpboCTWO. H«np., I« «M»'Hb 

.(HI KM X .04 Max • i il H (' H M .1 I) j 'OHC X o.'tH T MCpS '3 BV’CKO BKUBpC- 

xfcjjil nnr -.-r i.Apa'lOBSHHH AWM 3 . <■ -pH’ll-XI 011.0 CIl'IOHO M UBefa 

h’-imh (> any hi x oiynaat ahmu c 6 o.u.m«-a »,o.uM*HTp»HMi*« *iae rmi uomth 
nrmapa'iHw. itaop.. ,i«« mmniUHmi. C yominm.-mmM ca*ne«n inxn-amu" 
.■Ha MaciHii o6uw« apKoerb o6;ia«B 'lacruu pacnft npn tom *e kuah-h'c.ik 
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3 r< > m ■ ’ j # o H I iw n w m o i 1 
5 i I hi X XHMHN V C K M X A u 


3 :i c 4 £ I I ! p H v < H- A H H C H H > 
a*r- 6 :*<vieft. coat Hr to 



u^^fVHiT ! 3 ;n CHpSBeAAHHU B Co.llilHHX l!}H J»^iaX. * 4‘* 1 

M 0 Of) ) ftVi i B a H H H .iOSiiH-'Ot'l KpyHHUt* ASMUBHr ‘MhiTHHW U oCipaiHO 4NMN 
SSht^” 4'50 Mr ^M^Hxv.rcH He cv.hu.kom tempo I^mhV 

■Lob 1 ipu m inij tiiHti vei».MOB ■BCcri.a i>p»m* h«. Arm H) b 
rooavre uoAVMaK'fcH nH«t« w» hx om'viw?, ,iph 

*10 1 V’.'I/IHi' !. * H/IVHO 'Crsl'H JK C HIlUMH. KSK H J,, ' H 

MOOftpilOVH'ltUiX peeKlUiHX. ilpHHItihOft 

rm'U OMBHHB3H.TCH MPS^HHWMH OOTOM. 

MOHO0 HO-iAyxa. T*KOBU CBOlCIM MMaaJWlcrKHX . 

nyrmui* nu.reaw* c««m kwio-wna veieoparoB 
pJkh aaftaeHW m^thb.ihmP'khmh, to sto aM«ni. mto o»b oMh <.^£*1- 
.HM3Koft- .eMfiepatype na .hmkoA u-^hkh jHcnHBaBiuj^ro 4^ ^ 

ro.ibfio, MHorwe luapiiKH HMeior bh.i hane/mtH * ' , m , 

Mvium KH MOIbi BHVipH B 9.TC? KT pH ' IPC h OM UOSlt BiKlHlO* JKH.lOl 

*e«5a !>,0» ofir« 30 HMF...H h^omkh, Tor.ia kbk h orcyTCibHH n*w« ™ro 

um fiuin kiK h Hann t.ih okkch kdomhmh m 0 2 . nKJKb MarHHH 

AOBOaUo 00.1 i Ui SI <* UlBpHKH. II P H 

na#JT KOHUAHT«»auH4 7 YeMiiepatypa, aawicmu\ h KipH k 

koc cocTOHHHe. CreneHH jwcnepcHorrn o.ipeaejuiei ;^ v 

wnvnHHe 'tacTHiihl KoaryxnpyK»T Cbicipee Kpoitie roru, c hohhjkbhi.c. . 
kOHiu-HViauHH iiHMce HeKoroporo npe.'KV.a a3po30/n» CTaHOBitTCH ycioiiMH- 

“« np-',V .. c«*. AjpomihHoc 

iHcuepcHo - b HfM Bcerae npettciHMeiiw 'tac uiiibi pjjaoii hi.iii u.hu • 
ft iothoci »> K«JKA0ft nw/iHHKH sterna H1UKI* ii.iotuoci u nemea-ia, 

«».«* - o6»,»o » ... r. !■».. 7 1 1 : 

oncHfrex 3 aMenneTCH yKBiiBaaen th(»h eft c4epn’K‘< K °ft C.HraenH, i . 

VCTOftlHBOCTb AUMOBOfO OpAAKB He 33BHCKT Of tTO SAC KT pH *1 tC K H X CBOhCI . 
io^ SS? V. 1 bTJ*»(|)H«WIOTOUOfl pHAHaUHI. flbJA'.lHKH 38pH)KB- 

pX>X Ay\**» oklwmmu- huahhok. ..ponopuHOWiAbna »u 

v ey-MMapHoft n.ioma.iM, iioiMiC oieab Spy tuoS: Han 4- j ^^XnoBePX- 
® rtoeBpasuesiHoro a !0 ? kv6hkoh ho 1 nyfi. Miiuponv Oy^iyi hm^.j • r ^ 
Horn, oii K* Mt*T pa! MexHHimecKOp H.HwoAb'.e.mc ifiepiwx T ' ' 

* 1 CTHU V.M.,«.e 10MHKPOH H C . P VAOM V ABC* f OH ,>W»M ' np.K'MOB UcWiy-4.n b 

! MHKpo.i. i op.aio.ierne ..oAyMaercv. pacwceum- jkh tkocth. «PH^“ 1 ; 

iieiib AKCliepCHO TH IIIM.IIOpUHOHa.lbHa BHr-pi BH V«t»pB .1 >«M COAbt, , - 

ZZlSZJJ*. J. »«»-■*»«—' 

HOW oKaiunaeicH, «m> npouec iiv.f».m*pni».u»H cj.hboh < w ^miiki ; 

HV ibipl.KOB C rOH.KH.MH crCHKHMM 1 <P« JOHiaHHi. 110 v.lt' AH-H X 1 *r™ t • 

La,.,;- » to «.». r c+c,..,^ ^ 

HMOIOmVH) . H3HMCHMHVIO iHfpt MKJ 1 i> H- !>»■ I-.O- t- . • ■ •_ - _ 

(i cTp ‘4B tiatioo.iet ewcony «> ihi'mi p. <oo i <« ■ , iaK 

bsh BOAiia y;ia( aer - 6 oamh •« n i.p«*oToAe»aer chaw 

HHH. B-tueciua r cwfOKUft re Mile pa* > P°* ; r4 Cie HX ’ 

Moryr HaeMiHtb cbohmh napaow hoi kh boba> x * 1 ; _ j( : „ ; 

OXAB /!< neilHM MOWOT HNAOAHHCH ( KOI. I’.'IH ^ • 

ii., h t m i<) : h. e fpy;iMo n* > >•■ . i >n t ho noMMH.b 13 i> aHlur 

fuecrtia ;twM; ero ol**™ co.inooJ mhoo. noH.^PHHHX mow koh- 
it'ncauMH napOB BetueCTB.r Hi oHt.xojiHt Hit pawoooemujt iiw.ihhk < ^ 
We BemecTBci. Oce/iaitHe uw.m.hoh h boviyxe oiipeACAm'TCH c}.op^aoh 

(’ lobca (1S52 r } a npeAeoax or 0,4 a- H*> mhkpoh: f - y n 

i ..V' o paAnyc lacTHHU, p « />m .uor. oerb to..Ayxa 11 BarTHnw, 

leHlte CltlH T*<KBCtH H h K0 44HUHCHT bJUKC-CTH il.h 10 ). MaCTHIIW 

ilaAawT b Boanyxe taK. mtoOm roupo.Ha.ieHM' owaa-rocr. nan- 

4-1 
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. ,, : 1M1 . KH f 0{)H30H i HO A T. t wt 

4o4t>UtHM. Haitp. 1 IiAViVXa KOT0 . 

ifnvriHhix H^c-JHuax i‘Ka 3 W*a«*ro« H:\nmm *Hep!.HH B03**yxd* m iu 

tl^c>HHMaerca * mmvimt wienmn !«»* » h a AC to kc o b n mbcthuu bam 

MOCTH /)« •- I TSKOBU { Cl OKC MHaiiHKeH )- 

/u*n? / 


Pamm ijj a pMK3 r -HX) 
Cfef'pectb naflCHna 120 


10 { i 

12 j o,0 Ki 
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0 00001 1 
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; ■ 

: A ■ AA jA '■ 


Tin** a ~ 01 WHKPOH8 pMMep uiapmca AMMTch cpsbhhmhm t M hhoh 
J c B o6oahoio npoOeia MO-iewya aowy-xa, UiapHK ««««*■« npotKajb- 

3 HHMH HCoiipoTHBaeHHe **> y » eHbiuaetca. .wo y -nc > 

rsiioft laSiHMitV. y *»a'cTn u 0.05, 0,1 MHKpona CKopocib oc«<ianMH ,ae- 

.aJrcH laKofl kbk u CKOpocib fipov »«'>»* junmeHHB w iiaiieHae HaMriHaei 
PDOHcxoWb ’iHr^iuoOi'oHo l.o.u e mcakw* Macrnuw ynactayioT ■ » mo- 
S pS a» W «h« V«. „ «e oce;ia*,r Ohhtom aro BHHKeab 

aa/awmob okiich /Ke.ue^a B c.iy*«ae .uen-o ( 'Hbix cawob paaauiMH^ mx 
a-rpuM onaswaaer towibiuee Aeftcram'. mbm crapeut.e wma oi K"a > iJ 

■w»,yfo &. 1 » kohiu-htiwium ■'/'»«'»"«» «»« l» « 

kowv^huhhi, Mi-panHuert po it, peKOMowtMA.M **■ " A ' ' ‘ i 2 

*,>t*m'0ppi a i »> Kskuhu V h iih.iChux ,:uMaxr Mu 3 Ha*v. <«n» t 1 o. 

4-7 MM ToauvwM. iiycrb ium*t Mercopwra h M*) nr 

hhx 4 iew ca i'aewM, a-ihhoh HO km h mm.wo* uu, | , “f 1 * | W K 

rep* aemecraa npH it.io r hocth CuCTa-iHr ^ko^.j mW k, k. topue 

Ovuvmh paimompMo patcsaww a i»u.iobow mwmttApc «^«VW, AMyi iwor 

4 10 •• r/a*. !Vp«hbb pavMPpu m-urnum ™«s«a b 1 Ky6 «mk P oh. 

iS'^APM P»oH« s 

tea* 4* b 10 -pat" MeHhtwft, wo a.ihu.o» vicWo • 

- 1 i 10' 1 CM 3 TaKHK ofypaaow Koary.i«iUM*H b iiHieflux t.-teiiax Meieo 

;,o8 moikho iMUMHt* lipeneop* i aib. 1 u;.,ko b cavnae npHcytcranM cy6M^ 
KpOCKOllHMBCKMX SBC Witt. OI.TM^eOKH M»e.HWX. HO * Mil ^ ' 

4HU.B Hft'KOai’KO «. P OUeBTOB IH'IHBCTBa CA^a, WO O ’ 

HO VMAUHH* t>OM. raKHX Mac .MU, KBK ttHAHJl, BBBMHKa l.hUI« W»8 x A . 
06 pa:»o»aHHWB mcvopbum t*v«um b arMoa^pe. _eraH0«.mH cocanHOB 
. ■ Maetbw yf.)H m» -ie ;«efl h b cbobm hobbwhmh o»»s*h mviwoi^a aa- 
BOJUVXB Banp. y«McrB.)Har». » -r«.j>MMM*CKpu avihb 


koh a v. MW'AtHM HoaiyxB mm>- V*«4icni«>Ba.». « ■ - 

MMH.ftK.4ft fl.lpKyA H II BM H i y pOV-WH HUM ’ »-M il< MT-lf ;l_MB >« B. 4UIB H M 
pt'f l.BpBMeUIHB8H HC e.-i, .1.4 < IHPIUM HU3.1X XOM H OUnTj . P jf , 

maevcH hh;icho(i i/ie i. , .„ ia H HPM 

|| o UpH'U.He H«‘AOCtaiOHHOOTM I.OHIU'UI paUM.t A -oa^i». l * -i • 

M.PKHO ftMAO 6« ii eato-HM-au, ««.h-.k;.b<hum pam«HHM«u emia. tiw 
oh i»!tTrt*«e.:hart ... ru* ».* ou.a iosa mhoiokpb.HoUh p-Cvtrf^ 

HMM MO*HMKa«>f - AM4>J.paHUHOHHU,' MH.IIM.HM. O . p.opUX Ml. < OU. P 

H 'v„ - U y«i ;k<‘ lit'M tiwe no.iBpa *a.ui a (M pi) *eBHOi o < neia • »m.*b«,U!.h1UI, 


('Kp i H H*vK<HUj>Oii 5.U IH)»1 n p 4 > V ‘ ^ ' ' 

liOha 1 il K H % H , HX 01 ^ 4 . 0 ^. H> S »U Up* 

mh.^ 1 H')u cm) . Lo^aBo«iin»e (VB-hs-hh * ^ ? ; ‘ - 1 
•j jj> « m > m c i • y tude i i | i u;i « t ' m a is u ; ’ ^ *i 1 ‘ I 

HMK 111 1 i‘v vVtr/tH lip. yin ' oja i M,-i*;iriau 

V K* >{.*} »0r(> (.*. /IU) 


i iiAa'ieiuiH), mn He 'jhu^m 
u.iw cuni- U rpex i^Mwe- 
naore^HHHM » in: \ om Hen a 
if l c f n v* it. e o tc-l n<(i 0 f T C • 

• *ji ’.MiKt'ilK? i'Hf'Ta, na ne* 
le h(> iHMCCTHO iJ?e t a, 1KH • 
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JiomeHHoro ii puccesHHoro snyipH c wa. Ownm apkocti, 

oie/58 .ty^er 3a»HCPib ot roro, non kbkhm yrAow pro ocBeui,Her Coahhp. 
B ooi8 ho '-in - run npowcxoAHT paceeaHne c»era. Pro npon:iBojHr qacTHiiu 
Ul 1 («"Ar«ym*oe p.aeHHw P-oiea), J (m^pahUMOBHoe pac 
ceHHt.e Mh) h npe-AOMAemie h oipawemie no 33TOH8M i eoMeTuHMecKoft 
oniHhH u CAyMae p ! (i eoMetpHMecHoe paccemine <J>peneA>«).' c)im tdh 
*Haa paccpflHMH n.iaBHO nepexo;i8T Apyr n Apyra; HHorja a oahom off ask* 
MOWHO oAHoapeMewHo itfwyMHTb ace tj)H BHAa pacceHHHH. B nepiOMcnv- 
me HHTfHoiBHocn. pacceMHHoro CBCTa /■ nponopiuionaAbHa KBaapary o6%- 

ewa v h ih a*, *rrocji«AyeT h 3 aaKOHa Psapa y». 

I n‘ — <i 0 « * w 

•\ „• 1 2 , 0 » ) ’ r,ae n H K094>(J(MUMeHTbI npeAOMAeHH* M3CTHUU H B03Ay*a. 

W3yM8H paccPHHHe cam, yjiajiora name ycraHOBUTb, kakho moatkvau ra- 
sa BbfTBHVTU HAH CIMIOCMyTbl l fPHTpS MH AH^pflKUHOHHOrO pSCCBBHHK 
ABAHIOTCH nfcJAMHKH; OHO JfMHtTCfl A /If! HOC OCHOUHUM (fcaKTOpOM OllOe- 
A<*A HKIHHM OflTNHeCKMe CBOflCfBa nfcMtBMX CAPAOB, 3 T8K K8K o' 0 » H3KO 

k *, to M8ti«e naveneHHH kcxoahmx napawetpoa motvt npHBPCTH na*e 

K npOTHBOIIOAOJKHUM P<*3VA bT 8Ta M . HHTPHCHBHOCtb pSCCCHHIIB 6VACT 38- 
BHcetb OT AHarpaMMbi HanpanapHHot th, aahnm boahu h HeKoroooft cte- 
ne«H psAnyca. 3io—HaB.ecTNMft ham cjynaA hs p«ahoai kbumh, Vap paa- 
i*epw H3.tyMaTtMH h aahm8 boahw oAHoro uopHAKa, Mh ywe bhapah hto 

npH U “ I MHKpoH f* * n, T8K MTO MHCTMHH ffvAVT CHHiatbOH KpVI'HMMII ■ 
AAfl HHX rpoMetppMecKoe paccpBHHP Aat-T 16.8% sHepnot, pare* MBapMofl 
■B.i8A H B OtOpOHH, TOiAB h«K K<,2°o HOT HSCIHUy H tlpoftAlT Bile- 

peA. IIOSTOMV nUAVBoe offASKO BrtAH3H CoAHttB ft) ACT OCOffeHHO HDKHM’ 

to we npoHcxoAHt na «efte » e«*r.Me»m* tapn. Takhm .aftpaso*., A«d4paK.’ 

B HBlueM CAywo BBAHOTCa ocmobhsim. Ecah 6u MOW- 

h® 5»ao HSMPpHtl. H3 A»yx nyHKt®a no pasauM NanpeaAatmi * * n pKoctb 

06AAKa, TOiAB, HCIiOAhSVH paPCPWHHfl, no COOTHOIDOHIUO HpKO.TOft MO WHO 
®WAO CM HilftTH p«3Mf-p MAOTHU HanpHMfp HO 0 0 lO IHAoBlMIV 

AAH 0i..ero oHeTa A ' 0 525 mhkpoh), ro oTHOiUr-Hwe A ia vpaob \W‘ » 

paBHf> °*” 1 pa 3 mo pa laorim ecero a aba panu vbpahmh- 

B»er ary UHippy b .'u-chthh pat. t«k mo mctot fiiw 6 M omphi, tom hum. 
COHMPtTHOe ApftCi-BHe MO A 0 K V A H p HO I’O H AMlJtippa K UM OHHO I’o pacCPHHHB 
npHhOAHT K TOMy, MIO B 33KOHP p3APH HHTPH i H BHOC Tl> piK ( P8HH8 ®VA6T 
yftbiBaTb npnnopuHniiaAKHo Xr», tap h . 4, Hb®ak>4b« ofl.iaKb , H a pdo- 
CBer , VIO/KHO fiw.fo oia ii-otiH off mop nofviolUPMMe tBera. xotb hvwho 


ooMHMrb, sro 3, r iecb Apflcrnyer taioKt* HtffHpai bahhoo norAortiPHne H Ay- 


Max o;uiott bo.ihw npo ipaMHoori, offABKa mowpt ®uTb cohcpm ne tflKofi 

KBK B ApyroM UMPTf lllyvit Akhh AOK.'rm.i hbahmhp M8Kcmmvm 8 npoapai' 

l C Vl loo HtK ?, T ° i,r " 1 M* K8UPAPK BOAbt B 1 - 2 

.Torn M r,‘ ■ 6 ° A *'* Kf, ' ,Uf, “ X qnClHn - 17ie pBfrt»HHHe rOOMerpHMPCKOe. 

8T()rO nei. npuapTlMHOCTb liW.U i NX off.TAKOn MK H3 MPAK'H X T8K hH3 

KpyriHWx NBi-THtt y B p a h mu Hatton k mbcth, mo xnpomo »3 B.-ctho 

CBt " If, 4HAfc ! pOB B 6HHOKA8K H (JlOTOaiinaj BTBX. PiMMPpW 
U HCKyccrjeHHwx ^fiofai,,,^* ahmob, i.mk)M8b cbjkv. (ffbiMHO 
„ r “ 2 MHKpOH y HB * nOIAoIUPHHP HapftOAbUlt P B BHflHMOM rneK- 
j)e. BoAee Kpyniiue maithum (2 -14 m hkj oh ) pacc« nBaioT h ocas®. i« jot 
rtfl» H f K0B0 BCe /V! ” HW ‘•‘WH 3AfCb I accenHHP npoi.opuHOHBAbHo bB8ApaTy 
pa a« yea : tbkhm oftparum neppxoA ot btoi ofl k iuPiioA CTenpuH pa n h vea 

jerj“n T ” f * ,y * “ *• "»"p «» 

o a M 0 0 o/' 30 MMhpOH P~ 2 - 8 H 3 4 H eoOTBPTCT Bf HHO nOK«3«3Te.1b 

o,® H /J.AH pwx.lhix nwAHHOK APAO ffyACT OffCtOSTb HHHMe HHTPHCHB- 

Hoerb pacce«HHoro cbots M02KCT ffutb nponopwMMtt.. HA offiLy H 
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itBHcetb OT 4>op*«- B nU ^ paa^poB naomi, new 

HObcho BCTpC h rb Oo.ibiuee pa^ ^ OK83UBaeTtjl hcbojmi-whwm. m- 
V JKe4e3MHX MeTtOpitTOB. K CU * d ' , , N „ * H KMhhO iS.'IH rtO/lbUIHX 
u epN4 HHTfHCMBHOCTH o6^8«a Hd _ 08T.MNC8. 810 BdMOWHO, K8h 

nacTMtc, Koras cnpai»e,MMB mkph ; 'f ^ ^ COMe f PH MecKoro p»creH- 

fcwMMH TpayOep « BepHep. dw >* HanpaM e*iM wu-pea c kosc|>4>h- 
gug iiHaipaMMU pacceawna sietb 18 | dsbhhm 24, coomouie- 

Hhchtom H«n pa MeHH . 0CT * o?6H, pacceanee neaaiHCHMO ot X, 

«ne .Hasaa : unepes oPumhu x otoaKax. Ha Meta/i/iHMec- 

mto xopotuo njOBepaetca H«np H Ha otwsH« o ^ Tcti ^ noTOMy jenecroic 

kmx tuapH^ ax npe/iOM^cHHaa *Hepi B neoeJi a Haaaa, n«ia/i;iH- 

A M§rpaMMH pacceanHH &yA<-* ^®”P“ B KaK H enpo3pa<4Bwe 9 K P «h«. TaKHM 
necKHt* uiapHKM 6yAyt A . KawenhUX v K«?.ae3HWX, ecflH ohh 

oOpa'OM, nu/iBBue c^ea« ? 0 J 3 mmkpohh), 6 yayT or^HMaTbca 

COC P TOMT M3 T8KHX kpx««ix ( -~3 0 W «e COMSiyT 

00 SHAY npoeittupy ach na ;i ^ n « ee y ^iKMe Mao hum c jih4>* 

BOKpyt HHX T3KHX H t 1 h ‘ iX ° 'n "f e.-l bHO , up« naAeHHH CHX019- A.nHHb- 
Api.bii«oHHbiK pacccHMHCK, 1 ‘ ihuih nor/iomeMMe CO^CMHOfO 

CKoro sriereopHia .*^ S!t0 ^ 111 ^ t a am TymyccKoro m »y- 

s-jssi p-y— »**— 

*"7^ , .sr— P.«; 

Ci oflHonpatHoe p»cw8M«e catTa « cy ^ HacTMU EcflH * e *<>*»- 

Kf «i1wo o^Hoft MacTHUM, ho oMettb nporaMteMHoe, to pa^cenHHe 

a e*TpauH« »e«Ks m oTuawemol. Ecln nacHUbi aaHHMaioT l : 10 

CPltTfc Tty'HtCXOjjUn fUlCitC P ' ^ L-natHOl? OSCCCttBVU* H MfcIWTCSl, HO OHO 

expert, to xat« TgKoe #h>> ^ o6w | iho rvctw h BenpospaHHM, 

1 em Tsk *** fjf ,* Kp0M e ocalwot «i»^w 

to apMXOaHTC* C4Mt*fb, HfO P . _ ■ ^ MK ) npHCVTCTByeT ewe Mafloc 

CpaBHHie.1bHO K P yilH«X (.H 1 ’ ^ mhc ,to CyflMHKpOCKOHHNeCKHX 

„ p 0 „„c«. »o »’o"p» 

uacrim, Hsnp. c a«0, 1—0.01 “ K ; ^ ( Z fHHe nor( , K a cae-ra nat*t He 

ciuibHOM MhorobpaTHOM P aCl „ ** ' j^j e *j a n o rH-nepi^wiHHecKOMy 
no ftOKHaate^ibHOMY sanoHy f { J oce « H HH. Kpo«« two, npoHC- 

^ ectb KO^HfiutHr paccea B Utv10M 

xOAHt .ocpe.meHM«* ciienTpavibMOro < ’ ef1 * <HbIM> 6e.iww, wa^o no.m- 

niii.'»eBoe «>6.na»<o OKaawBaen B ‘ ' v»faH' f i»»aeTCH noriiouUHHe, npo* 

pi30MaHH««. B^o^dOK B ne- CMMi., : yr« c a - 
nopoeOHaJibHoe rbiumaAH H3v 11 " x - n 50 -0 70 mk norfloimioT 20— 
« 0,18 mk v jnwiToseaeHUx '.i> M3 " ’ (t)opMVfl M e cvmecTByer. 
15% no BbiMMCJieHMio h oiiury. e ■■■ <Wacrb ^ H36Hpare3bHoro n.orjio- 


.nUTCPATVPA 

* ‘ "l 
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3. On * e -4 UHcrpi^nH* &** Ba6jx>AenM# 6 oahaob. bioa*. HAIIO M 3, 1940, ctp. 
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4. Oh — Meieopitwe HeTOiM HccacAOBaans cipaTcwfepM. >f*. $»n. Capa?. jra-Ta 
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5. Baroiix M.*~ J!., 1935, 80 cip. 06aop no «TMoc$cpiioft nwj*. 

6. Bertuep K). i&y /Iv * m kc * wife f\ Ih— X hhkh h (f>«3M«i Maciutpyiotiiiu ah 
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7. il e 6 a 6 oii fl P. Pej|KO€ apejtmue — naueHHc wereopH Ojohck 1944. M l. c?p 

12. Mme©TCA 3 ^orocaejia, onacaHMe iieTONHo Oah* (jK>rorpa#N* a K««re g M a*’ 
rcpa 4>° ror PM> MH *» ^032. M. 

e. ilpaaepr II. f[ — BoaAYiunwe crpaxn To6o/ri»cKa a ctapHHy. Ora. ot thck *5 *. 
,CH6npcKMf oihhv HoaocHbwpc* 1940 r. At rouMctiwt* aaHHiit o 6ua«Aai 17—13 

BB H a MX nUAiBU* 

9. il >«. h 6 6 $ — Aspoaoan, M.. 1929. 

10. M.wcraa Pyccic. aup o6-aa 7, M 7-9—12. sKypuaA otateio codpaitN* or 17. XU. 

1898 r coo6me»He C 11 raauHana 

I t, K p it h o a K. ;i. — • UHCToyxuHa no itaaaHim. nmcMiu h ( 6opv nrr« 

opwroa. M. -.1, 1959, 32 crp. Umcioich yatattKxi k HaOxxhKHMJt* ttoaoiire*** ca«- 

AOB 6041A08 

12. K 0340 b H. K , — 1 1 3B, Pycc* reorp 06 »a 43, 215. <i’oioipa$iift cicaa 6oamia. 
\‘S Hour 6 e kos fl 4> — (IccacAOBaHHC darn Her kh* caoftciB wenopHTMOro Btnxt 
ctbv Hir AH Kaj. COP, vep* acrp m <pm a. 0 1448. crp 42—M. 

14. CaapyxHH A M — MccaeAoaaHMe boiHja I960 araitH 23 a ero cam 

Maa. AH Typtfc* COR M v , 69 — 73, 1951, I ($>nr 
15 lZ s ft ? c k h h ;i. O. T-- Ac rpowOMHMt'i khc hhachms b pJcckhx acionHCiix II rr* 1915, 
vleiDOHckwe AaNHue o cat ;tax Ooamaob 11—17 a*. 

16, <t» e c <? H k o b B. 0 — lloMyrHeiiHe a rMoc^t-pw, npOMipcA«HHofe na lenHCN lynryc- 

CKoro Mfreupura 30 hs^hb i908 r. MeitopniHKa b, 8— 12, 1949/ 

17, Oh « e OocfOateAbcrBa hh Chxot^ AaHMCfcoro wt* wop Hr a iia». AH xn 

CGP, cep acip. h <^H 3. a 3 — U. OffwcaHHe cxeAd. 

18, riaitti.iu* Meteopira a flpHNOpcKoft oAxacm. tUa. PCS7IM 5, M & (*4). 297*-f98 f 

1916 (^rtHcaHHc c.ieAa NfereopHta BorycxasKH fPen.) 

|9, Vah a a v 0 p c 8. lift f'ji.co h — Mc^ x^.t.i^aHvSe u p6^|cr^ a ^ppAH.p?iep.C: 

hmx chcjcm, I**, c i U8XJJ, 

aAtivrpNfco^e u Ab4jfe%i. 4 
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2C Hoffn?e|sl§r C. - fttii Meteor# 19 7, i*4 c»p , i elpzig. t. f . 
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